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FEASIBILITY OF SIMULATING THOUGHT PROCESSES BY MACHINE

1. LE PROBLEME DE L'INFORMATION ET LA
CYBERNETIQUE (THE PROBLEM OF
INFORMATION AND CYBERNETICS)

Ruyer, R.
Journal de psychologie normale et pathologique,
v. 45, pp. 385418, 1952

Cybernetics, like behaviorism, is an excellent theory
from the viewpoint of scientific methodology, but thor-
oughly inaccurate. The mechanistic thinking of cyber-
netics and of behavioristic theories neglects the role of
man’s creativeness (something no machine can possess).
Inaccurate, too, is phenomenology’s rejection of the role
of essential meanings underlying immediate experience.
The author prefers a “certain Platonism” which relates
memory and information to inventiveness and the psy-
chological world to underlying essences. (PsyA, 1954,
#67)

2. SOME DIFFERENCES BETWEEN ROBOTS AND
HUMAN BEINGS IN PROCESS OF DECISION-
MAKING
Trimmer, J. D.

Journal of the Instrument Society of America,
v. 1, no. 11, pp. 22-23, November 1954

While automatic control systems can make decisions
only when given sufficient information, human beings
generally have to decide on insufficient evidence. Some
implications of the difference are examined and the
possibility of constructing human-resembling robots is
explored, particularly for automatic controls. The appli-
cability to automation is discussed. (EI, 1955, p. 76)

3. HUMAN ENGINEERING OR HUMAN ERROR
Long, G.E.
Air University Quarterly Review, v. 7, p. 62, 1954

Man as a monitor for a machine and man operating a
machine, within limits, are both considered. It is pointed
out that the human has abilities no machine can dupli-
cate, among them background information, flexibility to
the novel, and pattern perception.

4. MACHINES, ROBOTS AND MINDS
Thomson, R. and Sluckin, W.
Durham University Journal, v. 46, pp. 116-122, 1954

Purposeful action and learning, which have been con-
sidered to be distinguishing characteristics of living
organisms, can now be reproduced mechanically. Discus-
sions of teleological mechanisms, which have appeared
under the heading of “cybernetics,” have generally been
in support of a mechanistic metaphysic of mind. The
authors maintain that the empirical content of discus-
sions of cybernetics is largely irrelevant to metaphysical
questions concerning the human mind. Cybernetics may
be helpful to psychologists, however, in suggesting
research problems in the areas of learning, thinking, and
memory. The assumption that negative feedback mecha-
nisms underlie the operation of the central nervous sys-
tem may prove to be of some value to neurophysiology,
but it is doubtful whether the electronic analogue can
adequately represent the functions of the central nervous
system as a complex whole. (PsyA, 1955, #6486)

5. CIBERNETICA (CONCLUSION): MATEMATI-
CAS, LOGICA Y MAQUINAS (CYBERNETICS
[CONCLUSION]: MATHEMATICS, LOGIC
AND MACHINES)

Sadosky, M.
Acta Neuropsiquiatrica Argentina, v. 1, pp. 300-307,
1955

After an examination of the mathematical and “logical”
achievements of machines, e.g., Shannon’s “rat,” Sadosky
concluded that when “idealists” propose “philosophical
and sociological theories about the . . . substitution of
men by machines,” cybernetics is transformed into mysti-
cism at best and science fiction at the worst, with only
irrationality profiting thereby. (PsyA, 1957, #37)

6. HUMAN COMPUTER IN FLIGHT CONTROL
Fogel, L. J.
IRE Transactions on Electronic Computers, v. EC-6,
no. 3, pp. 195202, September 1957
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7. KIBERNETIKA I NEKOTORYE VOPROSY
FIZIOLOGII I PSIKHOLOGII (CYBERNETICS
AND SOME PROBLEMS OF PHYSIOLOGY AND
PSYCHOLOGY)

Bélénesku, I. N.
Voprosy Filosofii, v. 11, pp. 153-166, 1957

Wiener, Ashby, and Couflignal are criticized for by-
passing the data of physiology in their intemperate
indulgence in “unrestrained analogizing” and “fantastic
interpretation and generalization” in cybernetic applica-
tions to man. Kossa is criticized for his “idealistic
refutation” of cybernetics, since “indeterminism in under-
standing behavior” is intolerable. Frolov is criticized for
playing down the positive side of cybernetics. A Marxian
and Pavlovian analysis of the similarities and differences
between the brain and the calculating machine follows.
Among the differences noted are the presence in the
former of equipotentiality, the ability to “convert external
factors into internal factors which may produce struc-
tural changes, transmittable by heredity,” and creativity.
The laws of brain activity are in principle not reducible
to those of physics. (PsyA, 1958, #3472)

8. HUMAN BRAIN UNIQUE
Science News Letter, v. 73, p. 36, January 18, 1958

9. HUMAN FACTORS IN SPACE FLIGHT
Konecci, E. G.
Aero/Space Engineering, v. 17, no. 6, pp. 3440,
June 1958

In the course of discussion it is pointed out that in
spite of human limitations man can never be fully
replaced by a machine.

10. MAN-MACHINE RELATIONSHIPS
Taube, M.
Datamation, v. 5, no. 1, p. 18, January-February 1959

The question is whether a machine can simulate a
human brain. The author says “No,” and defines the rela-
tionship between machine and man as being one of
complementation and augmentation, not simulation.

11. COMPUTER OR MAN IN SPACE
Danishevsky, D. S.
Computers and Automation, v. 8, no. 7, p. 6,
July 1959 (Readers’ and Editors’ Forum)

12. CONVERSATION WITH A COMPUTER
Green, L. E. S. and Gotlieb, C. C.
Computers and Automation, v. 8, no. 10, pp. 9-11,
October 1959

Can a computer carry on a conversation?

About 1938 the English mathematician, Turing, sug-
gested that a machine could be said to be capable of
thinking if it could carry on a conversation with a human
being in another room, in such a way that the human
being could not tell if he were conversing with a machine
or with another human being. Since that time, this defi-
nition of a computer’s thinking has stood as a challenge
to computer people.

13. THE PILOTS ROLE IN SPACE FLIGHT
Westbrook, C. B.
Aero/Space Engineering, v. 18, no. 11, pp. 51-54, 67,
November 1959

Man’s basic capabilities and their usefulness in space
travel control are discussed. As an actuator and as a
sensor system, man has been largely replaced by instru-
mentation. As a computer, man, although inferior to
instruments in speed of calculation, possesses unique
capabilities for the solution of complex problems. In all
three functions, man’s usefulness lies in his adaptability,
wide range of capability and his ability to recognize pat-
terns and make correlations. As part of a complete con-
trol system, man’s slow response, tendency to make
mistakes, and physical needs must be weighed against
his versatility as sensor and computer, his judgment abil-
ity, and regenerative powers. Certain functions in space-
flight might be performed by man in order to reduce
instrument weight. Human piloting will be required,
however, for difficult tracking, tasks of judgment (for
example, Moon landing), and repair of equipment. Man’s
greatest contribution will be in the correction of minor
deviations in the instrument control system, which in the
case of an Earth-to-Moon-and-return flight, for instance,
at present reduce probability of success to about 0.22.

14. COULD A MACHINE MAKE PROBABILITY
JUDGMENTS? PART I AND PART II
Good, L. J.
Computers and Automation, Part I, v. 8, no. 1,
pp. 14-16; Part I, v. 8, no. 2, pp. 24-26, 1959
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15. AUTOMATION, CYBERNETICS, AND SOCIETY
George, F. H.
Philosophical Library, Inc., New York, N.Y., 1959

In the present age, the author feels that in one way or
another the lives of all human beings are affected by
automation. This book is an explanation for laymen, as
well as scientists, of cybernetics and its application as
automation. He treats automation as part of the process
of scientific evolution. In that sense, then, it isn’t as new
a system as it appears to be. Society, however, must
decide which of the endless possibilities of automation
it wishes to exploit. In the final chapter, the philosopher-
author discusses the future with optimism—after warning
that automation, used unwisely, can destroy this world.
(CLA, September, 1959)

16. AIEE PANEL SCANS SUBJECT OF ADAPTING
HUMAN BRAIN, NERVOUS SYSTEM
PRINCIPLES TO MACHINES
American Institute of Electrical Engineers,

New York, N. Y., 1959

The question of how the workings of the human brain
and nervous system can be adapted to machines so that
man can design better communications equipment was
the subject of a panel discussion during the five-day
Winter General Meeting of the American Institute of
Electrical Engineers.

Taking part in the panel, which is titled “Parallel Com-
putations of the Nervous System—Reliability Through
Redundancy,” are Dr. Warren McCulloch of the Research
Laboratory of Electronics, Massachusetts Institute of
Technology, Cambridge; Dr. Oliver Selfridge, Lincoln
Laboratory, Massachusetts Institute of Technology, Lex-
ington; and Dr. Heintz Von Furster, University of Illi-
nois, Urbana.

“Scientists have long been aware of the remarkable
powers of the human brain and nervous system to utilize
astonishingly small quantities of sense data to arrive at
reliable decisions regarding the external world,” said
Kenneth W. Jarvis, Winnetka, Illinois, chairman of the
panel. “This ability exceeds by far the capacity of devices
or machines designed by engineers. It is believed that a
great advance in the reliability of operation of equipment
could be made if analogs of the brain and nervous system
could be used in the design of communication equipment.

“It seems that one factor in this remarkable capacity
is that parallel sensory paths are utilized and their out-

puts compared at various levels. Most probable values
of the sense data are computed and cross compared,
resulting in a high degree of reliability. In essence, oper-
ation is in parallel rather than serially.” (C&A, February
1960)

17. ASTRONAUTS WILL EARN THEIR WAY
Missiles and Rockets, v. 6, no. 8, pp. 4243,
February 22, 1960

The idea is advanced that man is still our top machine
in adaptability.

18. INTELLIGENCE IN COMPUTERS: THE
PSYCHOLOGY OF PERCEPTION IN PEOPLE
AND IN MACHINES
Uhr, L.

Behavioral Science, v. 5, no. 2, pp. 177-182,
April 1960
The idea is advanced that the computer and the mind
are (potentially) functionally equivalent, and that pro-
gramming intelligence into the machine black box should
be easier than determining it in the human. The present

non-algorithmic use of the computer is lamented as “a

permanently arrested embryo, or, at best, an idiot

savant.” Analogy to human neural transmission is pointed
out.

19. SPACE PILOTS SHOW SUPERIOR
CAPABILITIES
Sweeney, R.
Aviation Week and Space Technology, v. 72, no. 20,
pp. 66-74, May 16, 1960

According to the Manned Space Stations Symposium
in Los Angeles, pilots not only will have an important
part of space systems but in a number of conditions will
be superior to automatic flight control systems in per-
formance.

20. MAN AND COMPUTER IN SPACE
Nyman, A.
Air Force and Space Digest, v. 43, no. 5, pp. 60-61,
May 1960

Computers, like all tools, save time and effort, but they
remain an indirect use of intelligence. Needed for astro-
nautics are lightweight systems that simplify data and
give the human pilot the chance to feed into the mission
his own unique capabilities.
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21.

22,

GENERAL AUTOMATA

A NEURAL-ANALOGUE CALCULATOR
BASED UPON A PROBABILITY MODEL
OF REINFORCEMENT

Minsky, M. L. and Edmunds, D.

January 8, 1952

Harvard University, Psychological Labs.,
Cambridge, Mass.,

PLR-1

AUTOMATIC CONTROL
Simon and Schuster, Inc., New York, N.Y., 1955

A collection of 12 articles reprinted from the Scientific

American which discuss feedback control principles, auto-
mation in industry, information theory, and machine
models of life. (PsyA, 1956, # 6508)

23.

24.

25.

REPRESENTATION OF EVENTS IN
AUTOMATA

Medvedev, Yu. A.

October 5, 1956

Moscow University Mathematical Computing
Faculty Seminar, 1956-1957

To be published in Problems of Cybernetics

ESSAY ON AN ARTICLE OF CULBERTSON —
SOME UNECONOMICAL ROBOTS —
(COLLECTION “AUTOMATA”)

Yablonskii, S. V.

November 30, 1956

Moscow University Mathematical Computing
Faculty Seminar, 1956-1957

To be published in Problems of Cybernetics

A MODEL OF A TORTOISE

Vasilyev, R. R.

December 14, 1956

Moscow University Mathematical Computing
Faculty Seminar, 1956-1957

To be published in Problems of Cybernetics

26.

27.

28.

29.

30.

31.

SELF-REPAIRING AND REPRODUCING
AUTOMATA

Meier, R. L.

Computers and Automation, v. 5, no. 12, p. 10,
December 1956

ANIMALS, “AN ELECTRO-MECHANICAL
MODEL OF SIMPLE ANIMALS”

Sutherland, W. R., Mugglin, M. G., and Sutherland, 1.
Computers and Automation, v. 7, no. 2, pp. 1, 3, 6;
v. 7, no. 2B, pp. 1, 4, 5, February 1957

GROUP BEHAVIOR OF ROBOTS
Kochen, M.

Computers and Automation, v. 6, no. 3, p. 16,
March 1957

ROBOTS AND AUTOMATA:

A SHORT HISTORY

Culbertson, J. T.

Computers and Automation, v. 6, no. 3, p. 32,
March 1957; Bibliography, v. 6, no. 4, p. 20,
April 1957

THINKING BY MACHINE; A STUDY
OF CYBERNETICS

de Latil, P.

Golla, Y. M., Translator

Houghton Mifflin Co., Boston, Mass., 1957

LANGUAGES, LOGIC, LEARNING,
AND COMPUTERS

Carr, J. W, 111

Computers and Automation, v. 7, no. 4, p. 21,
April 1958



32. LOGICAL MACHINE DESIGN:
SELECTED BIBLIOGRAPHY
Netherwood, D. B.
Symposium on Computers in Simulation, Data
Reduction, and Control
IRE Transactions on Electronic Computers,
v. EC-7, no. 2, pp. 155-178, June 1958

33. CYBERNETIC SCHEDULER
Doerr, E.
Computers and Automation, v. 7, no. 11, p. 24,
November 1958

34. A SMALL MIND, NORMAL FOR ITS SIZE
Kallman, H. E.
Proceedings of the IRE, v. 47, no. 2, pp. 330-331,
February 1959 (Correspondence )

An amusing description of an electronic “pet” is given.

35. AUTOMATA
Ruzic, N. P., Editor
Industrial Research, v. 1, no. 2, pp. 47-59,
Spring 1959

With science fiction overtones, this article describes
some possibilities for future computers, of which it is
said: “The differences between the new self-organizing
systems—automata—and present-day computers will be
as vast as the differences between computers and office
adding machines.” The author suggests raising com-
puters as one would children, from early mistakes and
awkwardness, to intelligence and sophisticated thinking.
(C&A, July 1959)

36. ANALYSIS OF THE WORKING PRINCIPLES
OF SOME SELF-ADJUSTING SYSTEMS
IN ENGINEERING AND BIOLOGY
Braines, S. N., Napalkov, A. V., and Shreider, Yu. A.
Proceedings of the International Conference on
Information Processing, UNESCO, Paris,
June 15-20, 1959, pp. 298-303

37. SELF-REPRODUCING MACHINES
Penrose, L. S.
Scientific American, v. 200, no. 6, p. 105, June 1959

JPL ASTRONAUTICS INFORMATION SEARCH NO. 254
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Experiments have been made building simple machines
which assemble themselves through shaking, etc., into
larger units. These lead to self-reproducing multiple
copies from simple units. The process sheds light on the
self-reproduction of biological molecules. (C{rA, 1959)

38. COMPUTERS SIMULATING MEN
Massnick, F.
Computers and Automation, v. 8, no. 10, pp. 17-18,
October 1959

39. RECURSIVE FUNCTIONS OF SYMBOLIC
EXPRESSIONS AND THEIR COMPUTATION
BY MACHINE —THE LISP PROGRAMMING
SYSTEM
McCarthy, J.
1959
Massachusetts Institute of Technology,
Research Lab. of Electronics, Cambridge
Quarterly Progress Report 53

A report of work done with the List Processor (LISP)
system, by members of the Artificial Intelligence Group,
at the MIT Computation Center. Twenty useful sub-
routines have been programmed, translated into SAP, and
checked out on the IBM 704. Studies are being conducted
on the use of LISP in engineering problems, but the
system was used mainly in the study of recursive func-
tions, and the description of this application constitutes
the major part of the report. A number of operations are
described, and the language of LISP is discussed. (C&A,
September 1959)

40. IPL-V: THE NEWELL-SHAW-SIMON
PROGRAMMING LANGUAGE
Green, B. L., Jr.
Behavioral Science, v. 5, no. 1, pp. 94-98,
January 1960

Information processing language (IPL-V), is the fifth in
a series of programming languages developed by Newell,
Shaw, and Simon to simplify programming very complex
processes on digital computers, and is an outgrowth of
the work of these authors in the computer simulation
of cognitive processes.
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41. ORGANIC PROCESSES AND
CONSCIOUSNESS
Angell, J. R. and Thompson, H. B.
Psychological Review, v. 6, p. 32, 1899

42. THE EXISTENCE AND FUNCTION OF
INNER SPEECH IN THOUGHT PROCESS
Reed, H. B.

Journal of Experimental Psychology,
v. 1, pp. 365-392, 1916

43. AN APPLICATION OF SYMBOLIC LOGIC
TO BEHAVIORISTIC PSYCHOLOGY
Fitch, F. B.

Journal of Symbolic Logic, v. 4, p. 39, 1939

F. B. Fitch, C. L. Hull, and D. G. Ellson have pre-
sented a symbolic formalism for the main outlines of
Hull's system of behavioristic psychology. A set of axioms
is constructed for the purpose of analyzing such notions
as stimulus, response, tendency, positive conditioning,
extinction, generalization of extinction, and others.

44. SYMBOLS, SIGNS AND SIGNALS
Ducasse, C. J.
Journal of Symbolic Logic, v. 4, pp. 41-52, 1939

The author considers interpretation a kind of mental
event in which consciousness of one thing causes con-
sciousness of something else.

45. SYMBOLIC TECHNIQUE IN
PSYCHOLOGICAL THEORY
Miller, J. G.
Psychological Review, v. 46, pp. 464—479, 1939

46. HUMANISTIC LOGIC AND THEORY OF
KNOWLEDGE, OUR HUMAN TRUTHS
Schiller, F. C. S.

In “Our Human Truths,” Columbia University
Press, New York, N.Y., 1939, pp. 283-297

47. THE NATURE OF THOUGHT
Blanshard, B.
The Macmillan Co., New York, N. Y., 1940
Interpretations of necessity proposed by symbolic
logicians and others are rejected.

A review is presented in Journal of Symbolic Logic,
v. 5, p. 159, 1940

48. SYMBOLIC LOGIC AND BEHAVIOR
THEORY: A REPLY
Fitch, F. B.
Psychological Bulletin, v. 37, pp. 817-819, 1940

49. MATHEMATICAL BIOPHYSICS OF THE
CENTRAL NERVOUS SYSTEM
Householder, A. S. and Landahl, H. D.
Mathematical Biophysics Monograph Series, No. 1,
Principia Press, Bloomington, Ind., 1945

50. HUMAN KNOWLEDGE
Allen and Unwin, Ltd., T.ondon, 1948

51. THE BRAIN AS A COMPUTING MACHINE
McCulloch, W. S.
Electrical Engineering, v. 68, pp. 492—497, 1949

52. NIEKTORE POSTACIE MYSLENIA ZE
STANOWISKA PSYCHOFIZJOLOGII
(SOME KINDS OF THINKING FROM THE
STANDPOINT OF PSYCHOPHYSIOLOGY)
Arend, R.
Przeglad Lekarski, v. 5, pp. 664-670, 1949
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The analysis of pictorial, verbal, “two-tracks” and cryp-
tonic thinking, and intuition, in the light of psychiatric
and psychophysiological data and theories, illustrated
with eight typical examples. English summary. (PsyA,
1955, #6886)

53. THE ORGANIZATION OF BEHAVIOR
Hebb, D. O.
John Wiley & Sons, Inc., New York, N.Y., 1949

54. CONSCIOUSNESS AND BEHAVIOR
Culbertson, J. T.
William C. Brown Co., Publishers,
Dubuque, Iowa, 1950

55. KHOD RAZVITIIA NAUCHNOGO
NASLEDSTVA 1. P. PAVLOVA V OBLASTI
NERVNOI DEIATELNOSTI (THE COURSE
OF DEVELOPMENT OF THE SCIENTIFIC
HERITAGE OF 1. P. PAVLOV IN THE
FIELD OF HIGHER NERVOUS ACTIVITY)
Orbeli, L. A.

Moskva: Moskouskoye Obshchestro
Isytatelnoy Prirody, 1950

This is a short outline of work carried on in the Institute
of Experimental Medicine in Koltushi, in the Physio-
logical Institute of the Academy of Sciences, and in the
Department of Physiology of the Military Medical
Academy, on the dynamics of those nervous processes
which participate in the collision of acquired and innate
activity. (Orbeli, Vatsuro, Denisova, Voronin, Asratian,
Promptov, and others.) (PsyA, 1954, #282)

56. O BEHAVIORISMO MOLAR DE E. C. TOLMAN
(THE MOLAR BEHAVIORISM OF
E. C. TOLMAN)
Gomes Penna, A.
Anuario do Instituto de Psicologia,
v. 1, pp. 77-80, 1951

This theory represents a transition between Watson
and Hull, with influence also from the Gestaltists, Mac-
Dougall, Woodworth, Brunswick, and the operationism
of Bridgman. It is a kind of “propositionism.” The terms
instinct and intention are used as functional aspects of

behavior. These aspects of behavior are distinguished by
independent variables, (1) environment, (2) physiological
processes, (3) hereditary structure, (4) habits, and (5)
maturation; and intermediate variables, which are logical
constructions corresponding to mental processes. Gomes
Penna has thus been criticized as being excessively
mentalistic.

57. CEREBRAL MECHANISMS IN BEHAVIOR—
THE HIXON SYMPOSIUM
McCulloch, W. S.
John Wiley & Sons, Inc., New York, N.Y., 1951

58. THE MIND-BRAIN PROBLEM

Sperry, R.
American Scientist, v. 40, no. 2, 1952

59. PROJECTIVE TECHNIQUES AND THE
THEORY OF THINKING
Rapaport, D.
Journal of Projective Techniques,
v. 16, pp. 269-275, 1952

Four topics: projection, motivations of selective per-
ception, fixed tools of thought vs. processes of thought,
and varieties of conscious experience, which are of
import both for projective techniques and for the theory
of thinking are discussed. 22 references. (PsyA, 1954,
#2254)

60. MIND, MEANING, AND BEHAVIOR
Sellars, W,
Philosophical Studies, v. 3, pp. 83-95, 1952

This paper is a logical analysis of the mind-body
problem. “The mind-body problem is, at bottom, a prob-
lem whether intentional concepts relating to minds can
be reduced to nonintentional concepts, whether concepts
of sense qualities, or physicalistic concepts, or both, and
if so, in exactly what sense of ‘reduced’.” The author’s
answer is: “If scientific behaviorism is correct, and if our
account of sentences of the form *. . . means . . . or

. is about . . " is correct, then every mental event
can (in principle) be described in terms of expressions
which are definable in terms of bodily states.” (PsyA,
1954, #69)
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61. MENTALITY IN MACHINES
MacKay, D. M.
Proceedings of the Aristotelian Society,
Supplement 26, pp. 61-86, 1952

62. THE BRAIN ANALOGY: A DISCUSSION
Coburn, H. E.
Psychological Review, v. 59, pp. 453460, 1952

Intelligence, learning rate, and reinforcement are
re-appraised in the light of the brain analogy theory
of behavior. (PsyA, 1954, #36)

63. DESIGN FOR A BRAIN
Ashby, W. R.
Chapman and Hall, London, 1952
John Wiley & Sons, Inc., New York, N. Y., 1952

64. PROPRIOCEPTIVE CONTROL OF A HABIT
Radner, L., Zeaman, D., and Pickett, J. M.
August 1953
University of Connecticut, Storrs
Report 7, Nonr-63100
ASTIA AD-19,558

On the basis of Beck’s experimental conditions (Journal
of General Psychology, v. 20, pp. 375-397, 1939), an eye-
lid conditioning procedure was applied to three groups
of subjects. Of the three groups, one (pre-tap) organized
a movement cycle previous to training; a second (tap)
made identical repetitive movements during training but
had no previous practice; and the third (no-tap) made no
consistent overt movements. Conditioning was obtained
in all three groups, but learning was more stable when
consistent proprioceptive feedback was present. The
CR’s of the pre-tap and tap group became highly syn-
chronized with the beat-stroke of the movement cycle.
The results are interpreted as indicative of a habit under
proprioceptive control. Variations in the time relationship
between internal and external cues is described. Current
research is discussed in which overt and covert speech
movements are used as the source of proprioception.

65. SOME PSYCHOLOGICAL PROGRAMS IN
SWITZERLAND, FRANCE AND ITALY
Graham, C. H.

October 1, 1953

Office of Naval Research, London
Technical Report ONRL-120-53
ASTIA AD-19417

At the University of Geneva work is continuing on the
developmental aspects of illusions, the child’s appreci-
ation of mechanical causality, scales for specifying intel-
lectual levels, inductive reasoning in children, and the
developmental aspects of social behavior in small groups.
At the University of Paris experiments are being con-
ducted on time perception in children, schizophrenics,
and neurological cases. Other work concerns the develop-
ment of perception in children, the application of infor-
mation theory to problem solving, and the effects of
group activity on perception. The programs of the
National Institute of Psychology in Rome and the
National Organization for the Prevention of Accidents
are outlined. The work of the Institute for Vocational
Guidance and Applications of Psychology and the new
Center for the Study of Accidents in Florence is dis-
cussed.

66. THINKING
Ryle, G.
Acta Psychologica, v. 9, pp. 189-196, 1953

Why has so little emerged from investigations of think-
ing theories, particularly of the Wiirzburg School? What
concepts did the investigators start with? Logicians’
premises formed the basis; these were largely introspec-
tive. They sought to obtain systematic data on elements
whose existence can only be determined on a priori
grounds. Methodological errors also played a part, intro-
ducing the concept of task. Problems were limited to what
could already be demonstrated. They attempted to iso-
late what could not be isolated. Thought is an art, not a
natural process. German summary. (PsyA, 1954, #4018)

67. SOME REFLECTIONS UPON GILBERT
RYLE’S CONSIDERATIONS
Humphrey, G.
Acta Psychologica, v. 9, pp. 197-200, 1953

False philosophical assumptions have been tested by
experiment and proved to be false. Negative results nec-
essarily seem nugatory. Obviousness is no final earnest
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of obvious things. It is the duty of psychologists to find
what is common to the different activities classed as
thinking, and the fact that thinking is an art does not
necessarily preclude its examination by experimental
methods. (PsyA, 1954, #4011)

68. STRUCTURES OPERATIONNELLES ET
CYBERNETIQUE (FUNCTIONAL
STRUCTURES OF CYBERNETICS)
Piaget, J.

Année psychologique, v. 379-390, 1953

Cybernetics constitutes a mathematization of thought.
The functional theory of intelligence leads to a pattern
of thought structures such as are observed psychologi-
cally. Cybernetics constitutes a pattern of general mecha-
nisms of information and construction that occur in the
nervous process. A relative correspondence exists between
the two kinds of pattern. This correspondence is the fore-
runner of an isomorphism between functional psycho-
logical and certain nervous structures. (PsyA, 1954,
#8294)

69. CYBERNETICS AND MENTAL FUNCTIONING
Thomson, R. and Sluckin, W.
British Journal of Philosophical Science,
v. 4, pp. 130-146, 1953

The authors are interested in classifying and interpret-
ing discussions of the cybernetic hypothesis which seem
to go beyond its supporting evidence. A survey of such
topics as problem-solving, learning, thinking, and pur-
poseful behavior exposes considerable metaphysical pre-
occupation on the part of writers on cybernetics. It is
suggested that the principal value of cybernetics is to be
found in those writings which confine themselves to the
negative feed-back hypothesis of neurophysiology. (PsyA,
1954, #3532)

70. ON HUMAN THOUGHT
Hebb, D. O.
Canadian Journal of Psychology,
v. 7, pp. 99-110, 1953

Scientific understanding means: (1) having a model or
theory of the phenomena to be understood yet lacking

detail and apparent contradiction of reality, and (2) seeing
the incompleteness and defects of the theory. Explor-
ation of new theory should challenge and guide us. Effect
on whole range of behavior must be questioned. Impor-
tant area for theory construction is thought, especially
its motivation. (PsyA, 1954, #3514)

71. GENETIC PSYCHOLOGY AND
EPISTEMOLOGY
Piaget, J.
Diogenes, no. 1, pp. 49-63, 1953

Three examples of epistemological problems—mathe-
matical vs. physical knowledge, the concept of continuity,
the character of the integer—are discussed from the point
of view of the ontogenesis of thinking in the young
child. The author feels that “the new method of analysis
offered by genetic psychology affords a supplementary
source of epistemological information.” (PsyA, 1954,
#5748)

72. O NEKOTORYKH VOPROSAKH EVOLIUTSION-
NOI FIZIOLOGII V SVETE UCHENIIA 1. P.
PAVLOVA (ON SEVERAL PROBLEMS OF
EVOLUTIONARY PHYSIOLOGY IN THE LIGHT
OF 1. P. PAVLOV'S THEORY)

Karamian, A. 1.
Fiziologicheskii Zhurnal SSSR, v. 39, no. 1,
pp. 107-116, 1953

The theory of “dissolution” of nervous functions is
attacked. “The development of the central nervous sys-
tem proceeds not along the path of preservation of old
forms of nervous activity, but contrariwise, it proceeds
along the path of gradual and slow annihilation of old
coordinated systems and (simultaneously) along the path
of creation of new systems, guaranteeing a more effective
adaptation to changes of conditions in the external envi-
ronment.” If injury to or ablation of the newer divisions
of the cns. allow other coordinative mechanisms to
appear, “we have the right to speak not of return to
ancient functions, but of the emergence of new coordi-
nated mechanisms, which have been brought into exist-
ence by the remaining parts of the c.ns. at the given
level of development of the animal.” Phenomena such as
these may be comprehended only from the dialectical
materialist point of view. (PsyA, 1954, #3707)
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73. COGNITIVE CONTROLS IN SERIAL BEHAVIOR
PATTERNS
Smith, G. J. W. and Klein, G. S.
Journal of Personality, v. 22, pp. 188-213, 1953

Three serial patterns of behavior were considered,
namely, Cumulative (C), progressively slowed response
and lowered resistance interference; Dissociative (D),
variable resistance to interference; and Stabilized (S),
evenly maintained resistance-level. Findings support the
conclusion that stylistic consistencies inferred from serial
patterns of cognitive behavior permit prediction of per-
formance in several cognitive situations. 21 references.

(PsyA, 1954, #5587)

74. LOGICAL CONSTRUCTS AND
PSYCHOLOGICAL THEORY
George, F. H.
Psychological Review, v. 60, pp. 1-6, 1953

The differences in the reinforcement theories of Hull
and Tolman are largely the result of different methods
of theory construction. Analysis of theory building in
psychology reveals that our models are confused with
respect to their levels of abstraction and dimensions, and
that ambiguity arises from the use of logical constructs
and the existence of undefined terms. The continual
replacement of logical constructs is necessary. In learn-
ing theory, molar analysis must be supplemented by
molecular analysis to solve the problems of reinforce-
ment. 28 references. (PsyA, 1954, #3513)

75. THE BRAIN ANALOGY: ASSOCIATION
TRACTS
Coburn, H. E.
Psychological Review, v. 60, pp. 197-206, 1953

Four phenomena: (1) secondary conditioning, (2) con-
ditioned inhibition, (3) sensory preconditioning, and
(4) transfer of differentiation, are seen as inadequately
analyzed by the original brain analogy hypothesis by the
author. This paper attempts an analysis of the first three
of the above phenomena by the use of an association
tract mechanism. The AT postulates appear to offer sig-

nificant advantages in correlating behavior phenomena.
(PsyA, 1954, #3933)
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76. EXPECTANCIES AND HULLIAN THEORY
Behan, R. A.
Psychological Review, v. 60, pp. 252-256, 1953

“The present paper is written to show that the Hullian
theory of behavior is capable of including an expectancy
concept which may be likened to that of Tolman. It is
proposed to derive this concept of expectancy as a
theorem to Hull’s 1943 postulate set. Then, in the lan-
guage that Hull has preferred, the notion of expectancy
will be a corollary.” The deduction which the author
presents provides the necessary connections with other
constructs in the theory. It becomes connected with
all of the constructs in Hull's theory which contribute
to ,E,. (PsyA, 1954, #3499)

77. THINKING CONCEPTUALIZED IN TERMS OF
INTERACTING MOMENTS
McReynolds, P.
Psychological Review, v. 60, pp. 319-330, 1953

A speculative, hypothetico-neurological theory of think-
ing is presented. The stream of thought is seen as based
upon successive neural discharge patterns termed mo-
ments. A series of postulated interactions within a moment
sequence is examined with regard to the problems of
similarity, voluntary action, memory, learning, and con-
sciousness. 27 references. (PsyA, 1954, #4014)

78. EVOLUTION DES PROPRIETES DES
PROCESSUS NERVEUX (THE EVOLUTION
OF THE PROPERTIES OF NERVOUS
PROCESSES)

Voronine, L. G.
Raison, no. 7, pp. 39—44, 1953

Results are presented of investigations on various ani-
mals. “The presented facts speak in favor of a develop-
ment of mechanisms of analysis and synthesis of the
nervous system in the course of phylogenesis. The more
developed the nervous system is, the easier it is to pre-
serve in it the traces of excitations, the easier to realize
their combinations with the present excitations, and con-
sequently, the possibility to form conditioned connections
positive and inhibitory more and more complex and
strong.” (PsyA, 1956, #3905)
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79. THE DEVELOPMENT OF THINKING
PROCESSES
Russell, D. H.
Review of Educational Research, v. 23, pp. 137-145,
1953

There are comparatively few researches on children’s
thinking, mental tests being mainly concerned with the
products rather than the process of thinking. Much work,
however, has been done in the area of children’s knowl-
edge of concepts and problem solving. More research is
needed on children’s percepts, memories, fantasies, their
methods of problem solving, critical thinking, and cre-
ative thinking, particularly in a group or class room situa-
tion. 73-item bibliography. (PsyA, 1954, #541)

80. OBSHCHEE V TEORETICHESKIKH
POZITSIIAKH 1. P. PAVLOVA I N. E.
VVEDENSKOGO-A. A. UKHTOMSKOGO
(THAT WHICH IS COMMON IN THE
THEORETICAL POSITIONS OF 1. P. PAVLOV
AND N. E. VVEDENSKI-A. A. UKHTOMSKII)
Chukichev, I. P.

Zhurnal Vysshei Deiatelnosti, v. 3, no. 2,
pp. 279-295, 1953

The common aspects of Pavlovian theory and that of
Vvedenskii-Ukhtomskii are discussed under the follow-
ing headings: (1) on the unity of opposite processes—
excitation and inhibition, (2) the theory concerning para-
biosis and the phasic states of the cortex, (3) on irradiation
and concentration of the excitatory and inhibitory proc-
esses and their mutual induction, (4) Vvedenskii-
Ukhtomskil’s theory concerning “functional ability” and
that of Pavlov’s on “extreme reactivity.” It is concluded
that there is a “great closeness in the fundamental theo-
retical positions of Pavlov, Vvedenskii, and Ukhtomskii.”
(PsyA, 1955, #3248)

81. LA PENSEE ARTIFICIELLE: INTRODUCTION
A LA CYBERNETIQUE (THE ARTIFICIAL
THOUGHT: INTRODUCTION TO
CYBERNETICS)
de Latil, P.

Gallimard, Paris, 1953

Contains detailed discussions of fundamental concepts
and assumptions of cybernetics, such as the machine,
feedback, automatic control, self-regulation in machines

and organisms, causality, entropy, the method of models,
etc.,, as well as the presentation of modern calculating
machines, and homeostasis. (PsyA, 1957, #17)

82. THINKING AND EXPERIENCE
Price, H. H.
Harvard University Press, Cambridge, Mass., 1953

Deeply rooted in the psychism of the British empirical
tradition, the author analyzes all the thinking processes
which he calls conceptual cognition. He rejects the notion
of reducing thinking to images or words, arguing vigor-
ously for the presence and power of concepts in the mind
when it remembers, recognizes, and thinks. The concept
is basically a recognitional capacity or disposition. It
shows itself “as a guiding force, determining the direction
which the series of presented particulars take.” (PsyA,
1954, #2253)

83. THE LIVING BRAIN
Walter, W. G. .
W. W. Norton & Co., Inc., New York, N.Y., 1953

84. BERICHT UBER DEN 17. UND 18. KONGRESS
DER DEUTSCHEN GESELLSCHAFT FUR
PSYCHOLOGIE IN GOTTINGEN 26.-29.
SEPTEMBER 1948, IN MARBURG, 31. JULI-4.
AUGUST 1951 (REPORT OF THE 17TH AND
1ISTH CONGRESS OF THE GERMAN SOCIETY
FOR PSYCHOLOGY, GOTTINGEN SEPTEMBER
26 TO 29, 1948, MARBURG, JULY 31-

AUGUST 4, 1951)
Wellek, A., Editor
Gottingen: Verlag fiir Psychologie, Hogrefe, 1953

This report of the first post World War II Congress
consists of a survey of studies on the nature of talent
(K. Gottschaldt), a report of experiments dealing with
general ability (J. C. Brengelmann), and references to or
abstracts of 23 other papers, discussing sequential analy-
sis of test data (R. Heiss, B. Muchow, H. Hiltmann, H.
Lossen); phenomenological theory (K. Wilde); figural-
optical experiments (E. Rausch); motivational theory

11
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(H. Diiker); existential philosophy and psychology (A.
Wellek); disposition (J. Rudert); characterological polari-
ties (U. Undeutsch); conscience and depth psychology
(W. ]. Revers); expressive movement and personality
(B. Herwig); functional and structural analysis of behav-
ior (E. Bornemann); graphological analysis (R. Pophal);
problems of projective techniques (W. Witte); adjust-
ment of first graders (H. v. Bracken); gastrointestinal
psychosomatics (G. Munsch); eidetics (K. Schmeing);
cultural anthropology (W. Hellpach); and psychology in
Sweden (W. Jacobsen). Membership list is appended.

The report of the 1951 Congress consists of surveys of
trends in learning theory (K. Wilde), factor analysis (R.
Meili), and aphasia (E. Bay), as well as abstracts of 57
other papers, discussing psychological aspects of neuro-
surgery (H. W. Gruhle), perceptual recognition (O.
Graefe), Euclidian geometry (I. Kohler), memory (C.
Weinschenk), Gestalt reproduction (R. Fuchs), decision
making (H. Thomae), planning (J. Dolch), striving (W.
Metzger), and polarity of striving (W. J. Revers); prag-
matic social psychology (K. Mierke); mentality of primi-
tives (D. Brinkmann); depth developmental hypotheses
(O. Kroh); instinctual aspects of personality (K. Resag);
psychogenesis (W. Hartnacke); cortical personality (K.
Kiippers); attitudes (M. ]. Hillebrand); flicker-fusion-
frequency (H. v. Bracken), (H. W. Wendt); Gestalten
(H. Schlosser); varied aspects of structure and achieve-
ment (B. Herwig, H. Dirks, W. Schlechtinger, and H.
Kreisel); graphological aspects of character change (H.
Schwung), development (W. Thost), adolescent person-
ality (T. Valentiner), and educational counseling (H.
Thost); electroscriptography (W. Luthe); Rorschach ele-
ments of experience level (E. v. Niederhoffer) and of
murder (E. Schneider); color tests (C. Drey-Fuchs); diag-
nostic aspects of drawings (L. Zarncke), selection (F.
Becker), and adult mental attainment (F. Arntzen); group
behavior (T. Scharmann); Northeimer intelligence tests
(H. J. Firnau); hormones and intelligence (H. Miicher);
diagnostic tests of school children and adolescents (H.
Hetzer, E. Kliemke, E. Hohn, G. Rahn, K. Strunz, M.
Schorn, A. Weber); retarded children (M. Simoneit);
prison treatment (W. Janiw, G. Suttinger, A. Daumling);
vocational guidance (W. Beck, A. Huth); industrial psy-
chology (N. Thumb, E. Bornemann); psychohygiene (G.
Munsch); psychosomatics (G. H. Fischer); visual expe-
riences in psychiatry (K. Schmeing); autosuggestion (W.
Leibold); electroshock and learning (J. C. Brengelmann).
(PsyA, 1956, #21)
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85. BERICHT UBER DEN 19. KONGRESS DER
DEUTSCHEN GESELLSCHAFT FUR PSYCHOL-
OGIE IN KOLN VOM 28. SEPTEMBER BIS 2.
OKTOBER 1953 (REPORT OF THE 19TH CON-
GRESS OF THE GERMAN SOCIETY FOR
PSYCHOLOGY, COLOGNE, SEPTEMBER 28 TO
OCTOBER 2ND, 1953)

Wellek, A., Editor
Gottingen: Verlag fiir Psychologie, Hogrefe, 1953

The report of the 1953 Congress contains surveys of
trends in Middle- and West-European social psychology
(K. S. Sodhi), in Anglo-Amierican social psychology (H.
Thomae), in Middle- and West-European personality
theories (W. J. Revers), and in Anglo-American person-
ality theories (H. v. Bracken); a comparison of German
and Anglo-American methods of personality research
(J. C. Brengelmann); a history of the development of
court psychologists (U. Undeutsch); and abstracts of 37
other papers, discussing potentials and limitations of
diagnostic tests (R. Heiss, H. Hiltmann, K. H. Wewetzer,
H. Becker); consciousness (C. Weinschenk); optical illu-
sions (R. Tausch); inductive thinking (R. Kirchhoff);
self-recollections (W. Witte); learning poetry (M.
Kesselring); retroactive inhibition (H. Rohracher); dis-
placement and fantasy (M. Krudewig); experimental
studies of will (H. Wegener); motivational research (R.
Fuchs); trial movements in behavior (H. Thomae); hyp-
nosis and waking (M. T. Orne); structural theory in
hypnosis (A. Wellek); disposition and character (J.
Rudert, K. Strunz); problems of adolescence (M. J.
Hillebrand, L. Gilen, E. Struck, F. Steinwachs, F. Winne-
feld, E. Boesch); social problems (A. Mayer, E. Borne-
mann, W. Janiw, E. Schliebe-Lippert); Rorschach test
(O. Ewert, W. H. Miiller, K. J. Groffmann); PI test (E.
Mittenecker); integration of experience (A. Didumling);
differential diagnosis of somatopsychic conditions (P.
Kerschbaum); glutamic acid therapy (E. Nolte); selection
of radio programs (O. Graefe); and a review of Marbe’s
statistics (M. Schorn). (PsyA, 1956, #22)

86. SERVO PRINCIPLES IN SENSORY
ORGANIZATION AND THE TRANSFER
OF SKILL
Gibbs, C. B.

July 1954
Applied Psychology Research Unit, Cambridge,
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Great Britain
Report APU 218/54
ASTIA AD-49,675 (See also AD-73,365)

The paper presents a brief account of biological find-
ings which support the belief that there are essential
similarities between the control characteristics of human
movement, and those of analogous devices which have
been developed, somewhat more recently, by servo engi-
neers. The bearing of these analogies upon the study of
the transfer of skill is briefly discussed, by developing
a hypothetical servo model of tracking skill and the
placing reaction. It is shown that the invariants of the
servo model correspond closely with the varieties of a
skilled task between which a trained human operator
shows high positive transfer. No or negative transfer of
skill is found where two tasks differ in such a way that
a servomechanism designed to discharge the first task
would need considerable modification to do the second.
The relevance and usefulness of servo models and termi-
nology to the study of the transfer of skill is emphasized,
and the practical and theoretical implications are outlined.

87. CIBERNETICA: REALIDADES Y FALACIAS
(CYBERNETICS: FACTS AND FALLACIES)
Sadosky, M.

Acta Neuropsiquidtrica Argentina, v. 1,
pp. 97-103, 1954

Sadosky rejects the “newness” of the cyberneticists
discussions of servomechanisms as a claim to interest,
pointing to the work of physiologists such as Cannon and
Bernard on homeostasis. He feels that cybernetics is, at
the most, a new point of view which emphasizes a unified
approach for psychologists, mathematicians, biologists,
etc., to the life processes, and that it is, at the worst, in
danger of reductionism and animism. (PsyA, 1956 #6488)

88. A VIEWPOINT IN THEORY AND
EXPERIMENTATION ON HUMAN
LEARNING AND THINKING
van Parreren, C. F.

Acta Psychologica, v. 10, pp. 351-380, 1954

Research on thinking is not so much inadequate as
one-sided. The principle of stratiformity can be applied
to autonomous (involuntary and perceptual) and inten-
tional thinking and learning. Motivation, mind-set,

Gestalt principles, the work of Thorndike, Heidbreder,
Selz, Ach and De Groot’s studies in phase-thinking (as in
chess) are reviewed. 32-item bibliography. (PsyA, 1955,
#6906)

89. THE DISCRIMINATION OF SEQUENCES IN
STIMULUS EVENTS AND THE TRANSMISSION
OF INFORMATION
Grant, D. A.

American Psychologist, v. 9, pp. 62-68, 1954

This article indicates the importance to psychologists
of the communication model in analyzing behavior as a
time series. Illustrations from the areas of clinical diag-
nosis, trouble shooting, and problem solving behavior
show how a time series analysis of behavior may be
useful. (PsyA, 1954, #6745)

90. ON COMPARING THE BRAIN WITH
MACHINES
MacKay, D. M.
American Scientist, v. 42, pp. 261-268, 1954

Brain function may be approached from a physiologi-
cal and a psychological point of view, each requiring a
different language for discussion, but with a need to find
a common associating language. Machine models which
imitate human behavior, but also work internally on the
same principles as the brain may afford a way of describ-
ing the thinking process and at the same time provide
for the objective, physiological aspects of brain function.
(PsyA, 1955, #201)

91. HIGHER FUNCTIONS OF THE NERVOUS
SYSTEM
Malmo, R. B.
Annual Review of Physiology, v. 16, pp. 371-390,
1954

Studies pertinent to the following topics from June
1952 to June 1953 were reviewed: structural basis for
learning; reactive inhibition; drive and reinforcement;
anxiety considered as a drive; anxiety in relation to the
sleep-waking continuum and the general problem of
levels of consciousness; physiological recording in con-
ditioning, learning, and attentive states; effect of early

13



JPL ASTRONAUTICS INFORMATION SEARCH NO. 254
MODELS AND THEORIES OF GENERAL THINKING PROCESSES AND BEHAVIOR

experiences on adult learning; responses evoked in the
waking cat by electrical stimulation of the motor cortex;
and behavior deviations. 160 references. (PsyA, 1955,
#203)

92. A NOTE ON THE LIMITATIONS OF
EXTERNALISM
Howarth, E.

Australian Journal of Psychology, v. 6, pp. 76-84,
1954

By externalism the author means all attempts by psy-
chologists to circumvent knowledge of internal processes
or merely to infer such processes from overt behavior.
While externalism, as represented in Skinner’s approach,
is more ambitious than the internal approach in attempt-
ing to predict, it is less successful as an explanatory
technique. Several suggestions are given regarding inter-
nal changes which might profitably be studied in connec-
tion with animal behavior studies. 25 references. (PsyA,
1955, #4864)

93. COMMENTS ON HOWARTH’S CRITIQUE OF
HULL’S BEHAVIOUR SYSTEMS
Champion, R. A.
Australian Journal of Psychology, v. 6, pp. 186-190,
1954

The author defends Hull against Howarth’s charge
that Hull has described psychological phenomena in
vacuo and failed to take into consideration all of the
relevant neurophysiological and biochemical data. It is
argued that, within the context of his system, “Hull’s use
of physiological terms is both unnecessary and mislead-
ing.” Specific Hullian postulates are also discussed
briefly. (PsyA, 1956, #36)

94, THE PSYCHOLOGICAL STUDY OF
CONCEPTUAL THINKING
Hearnshaw, L. S.
British Journal of Psychology, v. 45, pp. 1-6, 1954

The historical antecedents of the current interest in
conceptual thinking are examined. Five main problem
areas are then identified and discussed. 27 references.
(PsyA, 1954, #7197)
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95. TECHNOLOGICAL MODELS OF THE
NERVOUS SYSTEM
Rapoport, A.
ETC: A Review of General Semantics, v. 11,
pp. 272283, 1954
(Also appears in Methodos, v. 25-26, pp. 131-146,
1955)

Until relatively recent times, intellectual models tended
to reflect powerful concepts from classical mechanics
(e.g., force, emergy). At present, an intellectual revolu-
tion presents the powerful concept of quantity of organi-
zation. By analogy, four “technological phyla” may be
defined: (1) Tools, extending limbs, transmitting force.
(2) Clockworks, using stored stress energy. (3) Heat
engines, transforming other kinds of energy to mechani-
cal. (4) Informational machines, designed to store and
utilize instructions to perform in certain ways and to
receive and analyze additional information, etc. Each
such phylum has implied certain analogies to human
structures and functions. Behavior of the nervous system
may be analyzed in the light of new concepts touching
information, entropy, statistics, etc. (PsyA, 1955, #5054)

96. THE NEED FOR A FRAME OF REFERENCE
IN THE STUDY OF BEHAVIOR
Muenzinger, K. F,
Journal of General Psychology, v. 50, pp. 227-236,
1954

The interdependence of processes within a psychologi-
cal situation requires a methodological approach for the
analysis of behavior that takes into account all the rela-
tions between the various parts. Such an approach has
to satisfy the main characteristic of behavior, namely its
totality which, however, can only be described in divid-
ing it into parts. An applicable method would be the
adoption of a pattern of segments which is to be applied
universally to all samples of behavior. This “frame of
reference” would have the following four categories of
description: motivation, discrimination, performance, and
affectivity. The meaning of these concepts is discussed.

(PsyA, 1955, #3257)

97. DOES HULLIAN THEORY PROVIDE THE
ADEQUATE FOUNDATIONS FOR A
COMPREHENSIVE THEORY OF HUMAN
BEHAVIOR?
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Ginsberg, A.
Journal of General Psychology, v. 51, pp. 301-330,
1954

Hullian theory is analyzed and criticized. It is con-
cluded that if the analysis and criticism are correct and
cogent, Hullian theory cannot deal competently with the
so-called higher mental functions, especially in humans.
Reasoning or inquiry behavior cannot be explained by
Hullian principles. 41 references. (PsyA, 1956, #1838)

98. BREAKING OSCILLATIONS IN SERVO
SYSTEMS
Vogel, T.
Journal of Mental Science, v. 100, pp. 103-113, 1954

Mathematical description of the dynamics of the brain
is complex. The main properties of the system whose
variables are continuous are described and some prop-
erties of the system with a few discontinuities, including
the sudden and apparently spontaneous change in such
a system, even if strictly determinate. (PsyA, 1955, #211)

99. TOWARD A THEORETICAL BRAIN-MODEL
Precker, J. A.
Journal of Personality, v. 22, pp. 310-325, 1954

The author first considers four current points of view,
three of which are neurophysiological in nature: Krech,
dynamic systems; Hebb, phase-sequences; Wiener, cyber-
netics; and Coutu, tendency-in-situation (tinsit). Then a
brain-model following mainly the theory of Hebb is
constructed. It is finally concluded that, “No scientific
endeavor can flourish without a workable theoretical
framework, one always open to revision. Theoretical
frameworks (say of a molar and molecular nature) need
be at least complementary, not contradictory. Psychology
will have taken long strides forward when its many par-
tial theories have been related meaningfully in a ‘unified

field theory’.” (PsyA, 1955, #41)

100. DEVELOPMENTAL THEORY APPLIED TO
NORMAL AND PSYCHOPATHOLOGICAL
PERCEPTION
Phillips, L. and Framo, J. L.

Journal of Personality, v. 22, pp. 464—474, 1954

The basic developmental law—that behavior proceeds
from an undifferentiated response to the total stimulus
pattern, through a process of selective attention to parts,
and finally to a synthesis characterized as definite, dis-
crete, and articulated, has been supported by the data
presented here. 23 references. (PsyA, 1955, #1952)

101. THEMES NOUVEAUX DE PSYCHOLOGIE
OBJECTIVE: L’HISTOIRE: LA CONSTRUC-
TION, LA STRUCTURE (NEW TOPICS OF
OBJECTIVE PSYCHOLOGY, HISTORY,
PROCESS, STRUCTURE)

Meyerson, 1.
Journal de psychologie normale et pathologique,
v. 47-51, pp. 3-19, 1954

The author traces the fundamental problems of the
psychology of cognition from the beginning of the cen-
tury to the present. Studies of learning, thinking, percep-
tion and language are briefly reviewed in their historical
setting, with special emphasis on the Wiirzburg school,
the predecessors of Gestalt psychology and Gestalt psy-
chology itself. Present day trends are discussed. 47 ref-
erences. (PsyA, 1955, #6900)

102. QUELQUES ASPECTS DE LA PSYCHOLOGIE
DE LA PENSEE: RECHERCHES THEO-
RETIQUES ET EXPERIMENTALES
CONTEMPORAINES (SOME ASPECTS OF
THE PSYCHOLOGY OF THINKING: CON-
TEMPORARY THEORETICAL AND
EXPERIMENTAL STUDIES)

Bresson, F.
Journal de psychologie normale et pathologique,
v. 47-51, 109-129, 1954

After a brief historical review of experiments on think-
ing, from Wurzburg to Wertheimer, the author discusses
models and methods which have been utilized. He
pleads for developmental studies of thought processes.
25 references. (PsyA, 1955, #6888)

103. CYBERNETIQUE ET PSYCHOLOGIE:
II. MACHINES ET SYSTEMES PHYSIQUES
(CYBERNETICS AND PSYCHOLOGY:
II. MACHINES AND PHYSICAL SYSTEMS)

15
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Guillaume, P.
Journal de psychologie normale et pathologique,
v. 47-51, pp. 486499, 1954

In this sequel to his earlier review (see PsyA, 1955,
#8167) the author defines and compares machines and
homeostats. The precise implications of each of these
two types of physical systems must be understood when
one or the other is to be considered as a model for brain
function and /or behavior. (PsyA, 1956, #10)

104. CLARIFICATION OF AN AMBIGUITY IN
HULL’S PRINCIPLES OF BEHAVIOR
Clancy, J. J., Clifford, L. T., and Calvin, A. D.
Psychological Bulletin, v. 51, pp. 583-584, 1954

Corollary VII of the “Principles of Behavior” is ambig-
uous in that the use of “coarse” and “fine” as descriptive
of reinforcement delay ratios, is incompatible with earlier
and later parts of the text. However, since a study by
Anderson is cited as supporting the corollary, reference to
the data resolves the ambiguity. A clarified version of the
corollary is presented. (PsyA, 1956, #37)

105. KANTTEKENINGEN BIJ DE THEORIE VAN
SELZ (MARGINAL NOTES CONCERNING
THE THEORY OF SELZ)
de Groot, A. D.

Nederlands Tijdschrift voor Psychologie, v. 9,
pp- 114-148, 1954

The rebuttal of the criticisms offered by Van Parreren
against the thought-theories of Selz and de Groot. The
method of “closed theory” in the psychology of thought
is discussed in connection with the problem of experi-
mental and theoretical approach. The terminological
problem of the subconscient and the conscient aspects of
thinking is stressed. Finally, the importance of the frame
of reference offered by the theory of Selz is discussed.
26 references. (PsyA, 1955, #3634)

106. DAS PROBLEM DES FUNKTIONALEN DER
INTELLIGENZ. ZU EINEM NEUEN TEST:
“PROGRESSIVE MATRICES” VON 1. C.
RAVEN, M.Sc., DUMFRIES (THE PROBLEM
OF THE FUNCTIONAL ASPECT OF
INTELLIGENCE. ON A NEW TEST:
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“PROGRESSIVE MATRICES” BY 1. C. RAVEN,
M.Sc., DUMFRIES)

Seeger, E.

Psychologische Rundschau, v. 5, pp. 127-135, 1954

The method of the test procedure of Raven’s Progres-
sive Matrices and its results are discussed first. In the
second section dealing with judgment and thinking as
intelligence functions, Raven’s definition of intelligence
is analyzed. It is emphasized that intelligence is not only
a capacity but it has to come to the fore and without
stimulus. The third section concerns sympathy as a func-
tion of intelligence. (PsyA, 1956, #2920)

107. LA CYBERNETIQUE (CYBERNETICS)
Guilbaud, G. T.

Presses Universitaires de France, Paris, 1954

The author presents: (1) what he calls the project of
an article on cybernetics for the encyclopaedia, (2) prob-
lems of servomechanisms, nets and circuits, devoting a
separate section to the homeostat of Ashby, (3) the theory
of information (“Signals and Messages”), and (4) remarks
on the theory of games and some general problems of
cybernetics. 27-item bibliography. (PsyA, 1957, #21)

108. PREHLED UCENI 1. P. PAVLOVA O VYSSI
NERVOVE CINNOSTI (A REVIEW OF THE
PAVLOV’S THEORY OF HIGHER NERVOUS
ACTIVITY)

Hrbek, Jaromir and Hrbek, Jan
Statni pedagogické nakladatelstvi, Prague, 1954

This is Part II of the university textbook of the experi-
mental and clinical pathophysiology of the nervous sys-
tem. Part I deals with the life and work of Pavlov,
ideological sources of his views, main principles of his
theory of the physiology of the nervous system, and his
method of investigation. Part II is devoted to the physiol-
ogy of the higher nervous activity, and Part III to the
pathophysiology of the higher nervous activity. (PsyA,
1956, #1180)

109. THE CAMBRIDGE CONFERENCE ON
THINKING
Cronbach, L. J.
September 8, 1955
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Office of Naval Research, London
Technical Report ONRL-86-55
ASTIA AD-75,470

RESEARCH AT GENEVA ON INTELLECTUAL

DEVELOPMENT

Cronbach, L. J.

December 22, 1955

Office of Naval Research, London
Technical Report ONRL-120-55
ASTIA AD-86,295

PERMEABILITY: A DIMENSION OF
CONCEPTUAL BEHAVIOR

Mitsos, S. B.

1955

Purdue University, Lafayette, Ind.

Thesis

COMPLEX INTERMEDIATE PROCESSES
BETWEEN SITUATION AND RESPONSE:
THEIR METHODOLOGICAL IMPLICATIONS
Leeper, R.

Acta Psychologica, v. 11, pp. 110-111, 1955

THE CONJUNCTIVE, DISJUNCTIVE, AND
COMPENSATORY MODELS FOR COMPLEX
BEHAVIOR

Coombs, C. H.

Acta Psychologica, v. 11, pp. 154-155, 1955

INFORMATION, ASSOCIATION AND
INTERACTION

McGill, W. J.

Acta Psychologica, v. 11, pp. 203-204, 1955

PATTERNS OF INDUCTIVE THINKING
Inhelder, B.
Acta Psychologica, v. 11, pp. 217-218, 1955

116. ORGANIZATION IN EMOTIONAL AND
MOTIVATED BEHAVIOR
Bindra, D.
Canadian Journal of Psychology, v. 9, pp. 161-167,
1955

The organization-disorganization variable is defined as
a general dimension of behavior, and refers to the extent
to which the organism’s behavior consists of either a
stable sequence of responses or responses that lead to a
stable outcome, or both. So interpreted, neither motivated
nor emotional behavior can be identified with either
organized or disorganized behavior. Both organized
emotional behavior and organized motivated behavior
develop from unorganized general excitement. The
Young-Leeper controversy is discussed in terms of this
analysis of the organization variable. (PsyA, 1956,
#3673)

117. COGNITIVE STRUCTURE AND COGNITIVE
TUNING
Zajonc, R. B. (University of Michigan, Ann Arbor,
1955, Thesis )
Dissertation Abstracts, v. 15, p. 894, 1955

118. A MODEL FOR STUDYING THE VALIDITY
OF MULTIPLE-CHOICE ITEMS

Cronbach, L. J. and Merwin, J. C.

Educational and Psychological Measurement,

v. 15, pp. 337-352, 1955

A mathematical model is developed for studying the
validity of multiple-choice items. Theory regarding the
multiple-choice items is discussed laying a basis for
needed studies of the properties affecting item efficiency,
such as the closeness of alternatives, various modifica-
tions of the best-answer technique, etc. The calculations
needed for three different cases in the use of the model
are described. (PsyA, 1956, #6523)

119. NEW LIGHT ON THE BRAIN
Bello, F.
Fortune, v. 51, pp. 104-107, 122-133, 1955

Nontechnical discussion of the brain as “. . . the great-
est enigma of modern science.” New knowledge of the
brain in the last 25 years include three major develop-
ments: (1) A new theory of consciousness has been elab-
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orated. (2) The cerebral has been found to be surprisingly
expendable. (3) Mathematical models “explain” how the
brain works. Several contemporary and recent investiga-
tors in neurophysiology were mentioned including Sher-
rington, Adrian, Hughlings Jackson, Berger, Jasper, etc.,
and their contributions noted. (PsyA, 1955, #6583)

120. TOWARD A GENERAL THEORY OF
BEHAVIOR
George, F. H. and Handlon, J. H.
Methodos, v. 25-26, pp. 25-44, 1955

A general skeleton theory of behavior is outlined which
attempts to give a molar account of learning, and the
beginning of perception. The theory is a linguistic frame-
work within which the physiological and philosophical
facts should be given an interpretation. It is intended
especially as a datum line for cybernetic and logical

research. The theory is essentially of an expectancy kind.
(PsyA, 1956, #7908)

121. AN INTRODUCTION TO THE APPLICATION
OF BOOLEAN ALGEBRA TO PSYCHIATRY
Dale, P. W.

Psychiatric Quarterly, v. 29, pp. 48-59, 1955

Recent mathematical developments make it no longer
necessary to rely on the unaided thought processes in the
solution of psychiatric problems. Scientific psychiatry has
reached the point where mathematical instruments are
necessary. The calculus proposed by George Boole (1854)
provides a method for the solutions of the non-numerical
problems of psychiatry. The operations of Boolean alge-
bra correspond to the operations of the nervous system.
(PsyA, 1956, #1893)

122. TECHNOLOGICAL MODELS OF THE
NERVOUS SYSTEM
Rapoport, A.
Psychiatric Research Reports, no. 2, pp. 119-131,
1955

Historically the technological analogies purporting to
explain the behavior of living things have been geared
to prevailing technological concepts. We are now enter-
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ing a new technological era—the era of “intelligent
machines” called automata and servomechanisms. The
understanding of the principles on which these machines
are constructed and operate promises to extend our
understanding of the living process still further. One
illustration given is the study of communication nets from
the information-theoretical point of view. (PsyA, 1957,
#184)

123. DRIVES AND THE C.N.S. (CONCEPTUAL
NERVOUS SYSTEM)
Hebb, D. O.
Psychological Review, v. 62, pp. 243-254, 1955

It is held that many of the current problems in the
field of motivation arise from the acceptance of a con-
ceptual nervous system of an earlier day. To develop this
thesis, the author examines the concept of motivation as
it relates to the conceptual nervous systems of the period
before 1930, of the period ten years ago, and of today.
It is shown that today’s physiology provides common
ground for communication among the differing concep-
tions of motivation. 51 references. (PsyA, 1956, #1839)

124. PRINCIPLES OF PERFORMANCE
Tolman, E. C,
Psychological Review, v. 62, pp. 315-326, 1955

The author extends with modifications his earlier cog-
nitive learning position so as to more clearly delineate
the performance principles of the system. He begins by
setting forth his basic assumptions concerning independ-
ent and intervening variables, and then relating them
to what is called performances in the behavior space. The
analysis is applied to bar-pressing, escape behavior,
response combining, and vicarious trial and error. 25 ref-
erences. (PsyA, 1956, #3694)

125. ON THE DESIGN OF AUTOMATA AND THE
INTERPRETATION OF CEREBRAL
BEHAVIOR
Frankel, S.

Psychometrika, v. 20, no. 2, pp. 149-162, 1955

In principle it is possible to design automata to display
any explicitly described behavior. The McCulloch-Pitts




JPL ASTRONAUTICS INFORMATION SEARCH NO. 254

MODELS AND THEORIES OF GENERAL THINKING PROCESSES AND BEHAVIOR

neuron is a convenient elementary component for the
control mechanisms of automata. Previously described
techniques permit the design of an automaton which
would arbitrarily well simulate human behavior. The
difficulty of producing such a design lies" primarily in
formulating an explicit description of the required behav-
ior. The control mechanism of such an automaton would
be of very great logical complexity. Its mode of operation
probably would not resemble that of a human brain. The
brain is more plausibly represented by stochastic models
as proposed by Hebb. Such models can more easily be
designed or understood by reason of lesser logical com-
plexity. A method of computational investigation of the
functioning of such stochastic models is described. Sev-
eral extremely simple models have been investigated.

One is shown to have properties suggestive of learning
ability. (PsyA, 1956, #1812)

126. CORRELATIONS BETWEEN LEVELS OF
PSYCHOLOGICAL AWARENESS AND
PHYSIOLOGICAL ACTIVITY IN THE
CENTRAL NERVOUS SYSTEM
Heath, R. G.

Psychosomatic Medicine, v. 17, pp. 383-395, 1955

By recourse to chemical, neurophysiological, electrical,
and psychoanalytic methods the interrelationships be-
tween levels in symbolic activity (abstract and emotional
thinking) as evidenced by patients (including the schizo-
phrenic) under stress and nonstress conditions, and
recorded activity in the central nervous system are indi-
cated. An hypothesis of “dual-circuit control of thought
level,” one facilitatory and the other inhibitory, is devel-
oped to guide the research program currently making

use of personnel from several disciplines. (PsyA, 1956,
#4163)

127. PSYCHIC CONTENTS AND PROCESSES OF
THE BRAIN
Ostow, M.
Psychosomatic Medicine, v. 17, pp. 398-406, 1955

The thesis is developed, with cybernetics as a model,
that“for its more elementary functions the central nervous
system function may use a digital type of computation
... the data cannot possibly reach consciousness because

they are used in an automatic fashion. . .. However, for
the purpose of determining behavior, the brain attempts
to predict the outcome of any given course of procedure
by means of analogic types of calculation. This computer
comprises the whole of the psyche, while consciousness is
essentially the point at which the results of the computa-
tion are read.” The psychic contents of the brain and
their processes are then developed by frequent reference
to psychoanalytic thought. (PsyA, 1956, #3886)

128. MAN VIEWED AS A MACHINE
Kemeny, J. G.
Scientific American, v. 192, no. 4, pp. 58-67, 1955

This report describes the logical working of computing
machines in analogy to thinking, and shows that a Turing
machine could be programmed to reproduce itself. (PsyA,
1956, #2428)

129. IS THE CONCEPT OF AN ORGANISM AS A
MACHINE A USEFUL ONE?
Rashevsky, N.
Scientific Monthly, v. 80, pp. 32-35, 1955

If the title question is asked in the form of whether an
organism, or a part, is isomorphic to a specified machine
the answer is affirmative. Examples of such isomorphism
are discussed but the author does not believe that the
future of biology lies in emphasis on such relations even
though they have usefulness in particular cases. (PsyA,
1955, #6480)

130. LA CYBERNETIQUE: DU CERVEAU
HUMAIN AUX CERVEAUX ARTIFICIELS
(CYBERNETICS: FROM HUMAN BRAIN TO
ARTIFICIAL BRAINS)

Cossa, P.
Masson et cie, Paris, 1955

The author covers the history of the origin and devel-
opment of cybernetics, the methods of comparison of
man with the machine, the principle of autoregulation,
feedback, feedback principle in the function of cerebel-
lum, and homeostasis, the oscillatory circuits in the path-
ological physiology, various synthetic animals, automatic
calculating machines, the theory of information, social
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and economic problems of cybernetics, and criticism of

metaphysical extrapolations of cyberneticians. (PsyA,
1957, #14)

131. DE LA LOGIQUE DE L’ENFANT A LA
LOGIQUE DE L’ADOLESCENT (FROM THE
LOGIC OF THE CHILD TO THE LOGIC OF
THE ADOLESCENT)

Inhelder, B. and Piaget, J.
Presses Universitaires de France, Paris, 1955

One author presents the development of logic from
childhood to adolescence from the point of view of
experimental reasoning. The other elaborates the instru-
ments of logistic analysis. The unity of the two views
is preserved by the joint interpretation of each example
presented. The child confounds the subjective and the
objective, and at the level of concrete thought is capable
of elementary groupings only. The adolescent though
egocentric is idealistic, his affective development paral-
leling his intellectual acquisition. (PsyA, 1955, #7000)

132. THINKING ABOUT THINKING
Wolfard, M. R.
Philosophical Library, Inc., New York, N. Y., 1955

An inquiry is made into the fundamental nature of the
thinking process. Genuine thinking is considered a manu-
facturing process in which the raw materials are concepts
and the finished product is a new concept. The process
requires the energy of perception to move memories in
such a way as to provide a new integration. Instances of
skeptical and dogmatic thinking are analyzed in a survey
of a number of philosophical, scientific, and religious
positions. (PsyA, 1956, #6897)

133. BIBLIOGRAPHY OF UNCLASSIFIED
RESEARCH REPORTS FOR JULY 1956-
JULY 1958
Office of Naval Research, Physiological —
Psychological Branch, Washington, D. C.

The two hundred and eighty-one reports in this Bibli-
ography include sensory mechanisms, perception and
orientation, neural basis of behavior, response mecha-
nisms and effects of noise.
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134. ESSAY ON A REPORT BY ASHBY—AMPLIFIER
CIRCUIT OF THOUGHT CAPABILITIES
(COLLECTION “AUTOMATA”)

Buslenko, N. P.

October 19, 1956

Moscow University Mathematical Computing
Faculty Seminar, 1956-1957

To be published in Problems of Cybernetics

135. ESSAY ON AN ARTICLE OF VON NEUMANN—
PROBABILITY LOGIC AND SYNTHESIS OF
RELIABLE ORGANISMS MADE OF
UNRELIABLE COMPONENTS—
(COLLECTION “AUTOMATA”)

Tsetlin, M. L.

December 7, 1956

Moscow University Mathematical Computing
Faculty Seminar, 1956-1957

To be published in Problems of Cybernetics

136. THE LOGIC OF AUTOMATA
Burks, A. W. and Wang, H.
December 1956
University of Michigan, Engineering Research
Institute, Ann Arbor
Report 2512-2-F, OSR-TN-56-539, AF 18(603)72,
ASTIA AD-110,358

Three classes of automata are distinguished: fixed and
growing, deterministic, and probabilistic. Methods for
analysing and synthesizing fixed, deterministic automata
by four kinds of state tables are presented. The use of
these tables gives a decision procedure for determining
whether or not two automaton junctions behave the
same. Matrix theory is applied to some of the state tables,
and theorems are proved regarding the resulting matrices
and a corresponding normal form automaton. Finally,
fixed, deterministic automaton nets in terms of cycles are
analyzed.

137. DESIGN OF MACHINES TO SIMULATE
BEHAVIOR OF HUMAN BRAIN
McCulloch, W. S., Oettinger, A. G., Schmitt, O. H,,
and Tompkins, H. E.
IRE Transactions on Electronic Computers,
v. EC-5, no. 4, pp. 240-255, December 1956
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Discussions on following topics: brain considered as
computer with negative feedback; centrasts and simi-
larities; simulation of brain action on computers; chem-
ical action, cell assemblies, etc; problems relating to
memory; neurophysiologists’ contribution; possibilities of
creative thinking by machines; consideration of various
related matters.

138. TOWARDS AN INFORMATION-FLOW MODEL
OF HUMAN BEHAVIOR
MacKay, D. M.
British Journal of Psychology, v. 47, pp. 30-43, 1956

This paper is concerned with the behavior possible in
an information-flow system intended explicitly as a hypo-
thetical model for comparison with the information-
handling system. A statistically self-organizing system is
described in which not only normal homeostatic behavior
but also such activities as the invention of fruitful hypoth-
eses, the imagination of fictitious situations, and the like
would find a natural place. Discussion is confined mainly
to the manner of concept formation and concept handling
in such a system. It has been suggested that the correlate
of perception (as distinct from reception) is activity
which organizes an outwardly directed internal matching
response to signals from receptors. This organizing activ-
ity amounts logically to an internal representation of the
feature in the incoming signals to which it is adaptive,
i.e., the feature which is thus “perceived.” (PsyA, 1957,
#2910)

139. IS CONSCIOUSNESS A BRAIN PROCESS?
Place, U. T.
British Journal of Psychology, v. 47, pp. 44-50, 1956

The thesis that consciousness is a process in the brain
is put forward as a reasonable scientific hypothesis, not
to be dismissed on logical grounds alone....It is sug-
gested that we can identify consciousness with a given
pattern of brain activity, if we can explain the subject’s
introspective observations by reference to the brain proc-
esses with which they are correlated. It is argued that
the problem of providing a physiological explanation
of introspective observations is made to seem more dif-
ficult than it really is by the phenomenological fallacy,
the mistaken idea that descriptions of the appearances

of things are descriptions of the actual state of affairs
in a mysterious internal environment. (PsyA, 1957, #2178)

140. MOTRICITE, PERCEPTION ET INTELLI-
GENCE (MOTIVITY, PERCEPTION AND
INTELLIGENCE)

Piaget, J.
Enfance, v. 9, no. 2, pp. 9-14, 1956

141. MOGLICHKEITEN UND GRENZEN EINER
NATURWISSENSCHAFTLICHEN
BETRACHTUNG DER MENSCHLICHEN
BEWEGUNG (POSSIBILITIES AND LIMITS
OF A NATURAL SCIENCE VIEW OF HUMAN
MOVEMENT)

Christian, P.
Jahrbuch fiir Psychologie und Psychotherpie,
v. 4, pp. 346-356, 1956

Cybernetic models can be used to study problems of
human movement like: range of variation within which
a particular movement can be executed, how a qualita-
tive shift in form of movement occurs as a function of
quantitative increase in speed of movement, and how
continuous critical control of movement ensures an inte-
grated outcome. Such models, because of their assump-
tion of directedness, are useful for the study of biological
activities, which they mimic in a limited but useful man-
ner. (PsyA, 1958, #3741)

142. ON THE UNITY OF THOUGHT AND BELIEF
Rokeach, M.
Journal of Personality, v. 25, pp. 224-250, 1956

A thought-belief model, which contains three dimen-
sions, is presented. The dimensions are the belief-disbelief
dimension, the central-peripheral dimension, and the
time-perspective dimension. Each of these dimensions
has additional properties. But the whole belief-disbelief
system should be measured quantitatively along a single
dimension. Furthermore, it is assumed that these three
dimensions and their properties are all intercorrelated to
the extent that they are reducible to a single dimension,
namely, organization along an open-to-closed dimension.
The model is currently being put to a test to determine
its workability. 69 references. (PsyA, 1958, #261)
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143. THE NEED FOR A NEW THEORY OF
THOUGHT
Ball, R. S.
Merrill-Palmer Quarterly, v. 2, pp. 164-172, 1956

Psychologists have long neglected the use of intro-
spective methods as a means of studying the mind or
thought in the making. Philosophers and psychoanalysts
have suggested a new hypothesis of the “mind-stuff or
mental energy which extends as a continuum of thought
throughout the universe.” Many theoretical questions are
raised: How does thought exist independent of its mani-
festation? What is its natural state? Is it magnetic in
nature? Several avenues of investigation are suggested.
(PsyA, 1957, #4358)

144. HUMAN BEHAVIOR: CAPACITY,
COMMUNICATION, AND CONTROL
Bachrach, A. ]., Banghart, F. W., and
Pattishall, E. G.

Neuropsychiatry, v. 4, pp. 59-79, 1956-1957

145. BIBLIOGRAPHY ON COGNITIVE PROCESSES:
I. CONSCIOUSNESS, II. CREATIVITY-
INVENTION, IIl. DREAMS, IV. CONCEPTS
Mayzner, M. S.

Psychological Newsletter, New York University,
v. 7, pp. 92-102, 1956

146. BIBLIOGRAPHY ON COGNITIVE PROCESSES:
V. INTUITION, VI. SYMBOLS, VII. SET-
RIGIDITY, VIII. IMAGINAL PROCESSES—
FANTASY, IX. EMOTIONS
Mayzner, M. S.

Psychological Newsletter, New York University,
v. 7, pp. 121-132, 1956

147. BIBLIOGRAPHY ON COGNITIVE PROCESSES:
X. THINKING—-THOUGHT
Mayzner, M. S.
Psychological Newsletter, New York University,
v. 8, pp. 12-18, 1956
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148. BIBLIOGRAPHY ON COGNITIVE PROCESSES:
XI. JUDGMENT
Mayzner, M. S.
Psychological Newsletter, New York University,
v. 8, pp. 33-36, 1956 "

149. ON THOUGHT: THE EXTRINSIC THEORY
Galanter, E. and Gerstenhaber, M.
Psychological Review, v. 63, pp. 218227, 1956

“We have suggested that thought consists in modeling
the environment and using the method to predict the
future state of the world....By introducing the idea
of a payoff function, we can control the motivational
input to the organism, and so increase the likelihood of
having its insights manifested in action. We then pro-
posed an hypothesis relating S-R behavior and insightful
behavior, and described some scraps of evidence in its
support. Finally we pointed to the need for an independ-
ent measure of ‘problem complexity’ before we could
get to the critical problem of the relation between the
motivational structure of the person and the charac-
teristics of the insight he reveals.” (PsyA, 1957, #3995)

150. AN INTRODUCTION TO CYBERNETICS
Ashby, W. R.
John Wiley & Sons, New York, N. Y., 1956

The basic ideas of cybernetics are presented without
reference to electronics and without assuming any knowl-
edge of mathematics beyond elementary algebra. Since
the book is directed at workers in the biological sciences,
most illustrations are taken from physiology, psychology
and sociology. After defining cybernetics as the study of
systems that are open to energy but closed to information
and control, Part I deals with the main properties of a
machine. Part II deals with information theory, while
Part 111 treats regulation and control. (PsyA, 1957, #1962)

151. A STUDY OF THINKING
Bruner, J. S., Goodnow, J. J., and Austin, G.
John Wiley & Sons, New York, N. Y., 1956

The first three chapters discuss the nature of categoriz-
ing activity and its relation to inferential and cognitive
activity in general. Concept attainment is defined as the
process of finding attributes which define exemplars of
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categories. Chapters four to seven report the results of
some 20 experiments concerned with the conditions of
concept attainment. In particular, the effect of “selection
strategy” (the order in which hypotheses are tested), and
“reception strategy” (the procedure of interpreting tests
of hypotheses) is investigated, as well as the behavior of
subjects in attaining “disjunctive” concepts and in learn-
ing to categorize when the cues are probabilistic rather
than all-or-none. There is an appendix on language and
categories by Roger W. Brown. 220-item bibliography.
(PsyA, 1957, #582)

152. THE COGNITIVE PROCESS
Karwoski, T. F.
In “Present-Day Psychology,” Robach, A. A., Editor
Philosophical Library, New York, N. Y., 1956,
pp. 77-102

Cognition is analyzed in terms of the symbolic process
“in order to organize cognitive material and at the same
time to point up critical issues.” 34 references. (PsyA,
1956, #2427)

153. THE EPISTEMOLOGICAL PROBLEM FOR
AUTOMATA
MacKay, D. M.
In “Automata Studies,” Shannon, C. E. and
McCarthy, ]., Editors
Princeton University Press, Princeton, N. J., 1956

154. CHILDREN’S THINKING
Russell, D. H.
Ginn & Company, Boston, Mass., 1956

In an attempt to study a specific area of child devel-
opment more deeply than do general tests, this book inte-
grates certain developmental facts with the body of
knowledge of educational psychology and applies them
to schoolwork and intellectual development. Research
findings in these areas are synthesized into a possible
structure, especially from the developmental point of
view, for the psychology of thinking. The book is divided
into sections entitled: “Backgrounds of Children’s Think-
ing,” “The Materials of Children’s Thinking,” “The Proc-

esses of Children’s Thinking,” and “The Improvement
of Children’s Thinking.” 36-page bibliography. (PsyA,
1957, #2523)

155. ELECTRICAL SIMULATION OF SOME
NERVOUS SYSTEM FUNCTIONAL
ACTIVITIES
Taylor, W. K.

Proceedings of the Third Symposium on Informa-
tion Theory, Royal Institution, London, September
12-16, 1955

In “Information Theory,” Cherry, C., Editor
Academic Press, New York, N. Y., 1956,

pp. 314-328

156. TIPOLOGICHESKIE OSOBENNOSTI VYSSHEI
NERVNOI DEIATEL’'NOSTI CHELOVSKA
(TYPOLOGICAL FEATURES OF HIGHER
NERVOUS ACTIVITY IN MAN)

Teplov, B. M., Editor
Akademia Pedagogicheskikh Nauk, RSFSR, 1956

Demonstrating progress made toward the merger of
psychology and cerebral physiology, 14 articles are exhib-
ited, of which one by Teplov is an exhaustive survey
of the relevant Soviet literature, 12 are experimental
studies, and one an observational piece. 265 references.
(PsyA, 1959, #264)

157. IVAN P. PAVLOV; TOWARD A SCIENTIFIC
PSYCHOLOGY AND PSYCHIATRY. PAVLOV
AND FREUD: 1.

Wells, H. K.
International Publishers, New York, N. Y., 1956

This volume “is an attempt to introduce the reader to
those teachings of Ivan P. Pavlov which are pertinent to
the fields of psychology and psychiatry.” Although not a
finished science as yet, there are enough generalizations
about the physiology of the higher nervous activity to
make a convincing case. The author argues that in order
to be fully experimental, psychology and psychiatry must
be firmly rooted in the physiology of the brain. He is
impressed with the evidence for Pavlov’s position. (PsyA,
1957, #1988)
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158. ELECTRICAL MODELLING OF CERTAIN
MENTAL WORK PROCESSES, USING
INFORMATION MACHINES WITH LARGE
INTERNAL STORAGE
Gutenmakher, L. L
Technical Conference held May 28-31, 1957, at the
Electro-modelling Laboratory of the USSR Acad-
emy of Sciences
Report 1. Plenary Sessions

159. LOGIC OF AUTOMATA
Burks, A. W. and Wang, H.
Journal of the Association for Computing
Machinery, Part 1, v. 4, pp. 193-218, April 3, 1957;
Part II, v. 4, pp. 279-297, July 1957

This article discusses the following: the use of logical
systems and techniques in analysis of automata, particu-
larly digital computers and nerve nets; a new kind of
automaton, i.e., growing automaton, of which Turing
machines and self-duplicating automata are special cases;
methods of analyzing these automata in terms of their
states; four kinds of state tables; how information in state
tables can be expressed in matrix form, and how to
decompose net into subnets. (EI, 1958, p. 226)

160. HUMAN BEINGS AS COMPUTERS:
BIOLOGICAL COMPUTERS
McCulloch, W. S.
IRE Transactions on Electronic Computers,
v. EC-6, no. 3, pp. 190-192, September 1957

161. COMPLEXITY OF BIOLOGICAL COMPUTERS
Quastler, H.
IRE Transactions on Electronic Computers,
v. EC-6, no. 3, pp. 192-194, September 1957

162. MODELS AND THEORY CONSTRUCTION
Beshers, J. M.

American Sociological Review, v. 22, pp. 32-38,
1957

A call for a de-emphasis on the role of the mathe-
matical model in theory construction in the behavioral
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sciences, and a discussion of possible alternatives. (PsyA,

1958, #13)

163. BRAIN AND CONSCIOUSNESS: SOME
PROLEGOMENA TO AN APPROACH OF
THE PROBLEM
Kuhlenbeck, H.
Confina Neurologica, v. 17, Supplement 1V, 1957

Contains three main sections entitled: The Materialistic
Approach; The Idealistic Approach; Postulational Psycho-
physical Parallelism; and an appendix: synopsis of the
fundamental epistemic argument. 413-item bibliography.
(PsyA, 1958, #4754)

164. FORMAL AND CONCRETE THOUGHT
PROCESSES
Keats, J. A. (Princeton University, N. J., 1955,
Thesis )
Dissertation Abstracts, v. 17, p. 1382, 1957

165. OF MODELS AND MEN
Estes, W. K.
American Psychologist, v. 12, pp. 609-617, 1957

“Although already too complicated for the average
psychologist to handle . .. [theories of learning] are not
yet adequate to account for the behavior of a rodent on
a runway.” A mathematical model is proposed and con-
sidered in terms of certain empirical data. Game theory
is also considered. A mathematical model emerges
which then has a guiding role in the planning and inter-
pretation of further experiments. Correspondences be-
tween properties of the model and properties of human
behavior are sought as both model and man are “con-
fronted with a series of increasingly novel and complex
learning situations.” The writer has “found that the
steepest obstacle to theory construction in psychology
is not the complexity of behavior.” Rather it is a combina-
tion of centuries of prescientific stereotypes and “the
pronouncements of the academicians who have always
known in advance, apparently by divine inspiration,
exactly what kind of theory is possible and proper for
psychology.” Experimental subjects will indicate through
their behavior to what kind of theory psychology is
entitled. (PsyA, 1959, #3118)
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166. KIBERNETIKA V BIOLOGII (CYBERNETICS
IN BIOLOGY)
Menitskii, D. N.
Biofizika, v. 2, pp. 129-141, 1957

The chief possibilities of applying cybernetics in biol-
ogy are presented and linked to Pavlovian conceptions.
(PsyA, 1958, #3461)

167. K OTAZCE FYSIOLOGICKEHO VYKLADU
MYSLENI (PROBLEM OF THE PHYSIO-
LOGICAL INTERPRETATION OF THINKING)
Tardy, V.

Ceskoslovenskd Psychologii, v. 1, pp. 4-24, 1957

An attempt to harmonize psychological interpretation
with physiological and logical data in the light of Pavlov’s
conception of the second signal system: the connection
of nervous activity and logical operations, the signal func-
tion of the word, the origin of concepts, the analysis of
concepts, general judgment and contradictions, the analy-
sis of logical rules, the interpretation of problem solving.
Russian and English summaries. (PsyA, 1959, #9911)

168. PSYCHOLOGISTS’ ATTITUDES ON PSYCHO-
LOGICAL ISSUES: II. STATIC-MECHANICAL-
ELEMENTARISM
Morrow, W. R.

Journal of General Psychology, v. 57, pp. 69-82, 1957

“The article deals with a . . . study of ‘static-mechanical-
elementarism’as opposed to a ‘dynamic-holistic’ approach.
This opposition embraces three interrelated polarities
in ways of analyzing causal relations: (1) mechanical vs.
dynamic conceptions; (2) elementaristic vs. holistic con-
ceptions; and (3) static vs. dynamic conceptions of
psychological processes. It was hypothesized that psy-
chologists’ beliefs on issues involving these polarities
will tend to reflect a general point of view varying in
degree, rather than a set of unrelated opinions.” The
results as measured by a Likert-type scale, the SME
Scale, tended to support the hypothesis. (PsyA, 1959,
#7212)

169. SOME STRUCTURAL ASPECTS OF CONCEPTS
Richter, M. N., Jr., Lehman, R. A., and
Stillman, R. C.
Journal of Psychology, v. 44, pp. 305-310, 1957

This is a theoretical analysis of conceptual processes
which the authors divide into three classes: (1) abstract,
consisting in objects possessing a stipulated defining
attribute or criterion of membership; (2) pseudo-abstract
thought involving imperfectly structured classes, such as
citing a few cases and then implying invariability; and
(3) preconceptual thinking characterized by judging that
two objects alike in one particular are identical, or as
totally dissimilar if they differ in any respect. (PsyA, 1959,
#9910)

170. DIE AFFECTIV-VEGETATIVE KOMMUNI-
KATION (VERSUCH EINER PSYCHOSO-
MATISCHEN THEORIE DER VITALEN
STIMMUNG) [AFFECTIVE-VEGETATIVE
COMMUNICATION. (AN ATTEMPT TO
FORMULATE A PSYCHOSOMATIC THEORY
OF “VITAL MOOD”)]
von Ditfurth, H.

Nervenarzt, v. 28, pp. 70-80, 1957

This is the first half of a discussion on the German
literature and the author’s own speculations on the rela-
tionship between sense organs, perception and affect,
and vegetative responsiveness. Higher and lower senses
are distinguished. The former (primarily seeing and
hearing) facilitate mainly perception, whereas the latter
are more closely related to feelings, drives, affect and
mood, and are inseparable from psychophysiological
reactions of the autonomic nervous system. The lower
senses are viewed as phylogenetically more primitive
ways of “communication.” (PsyA, 1958, #2434)

171. CYBERNETICS: A REVIEW OF WHAT IT
MEANS AND SOME OF ITS IMPLICATIONS
IN PSYCHIATRY
Crider, D. B.
Neuropsychiatry, v. 4, pp. 35-58, 19561957

Reviewed is the general problem of communication in
therapy, the significance of information theory in psychi-
atry, some relations between concepts of cybernetics and
controls to problems of neurotic patients and to certain
aspects of the functioning of the nervous system. (PsyA,
1958, #4735)
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172. PSYCHOANALYSE ET CYBERNETIQUE
(PSYCHOANALYSIS AND CYBERNETICS)
Delpech, L.

Proceedings of the XIth International Congress on
Philosophy, v. 7, pp. 155-161, 1953

An essay devoted to the review and comparison of
various facts and views concerning the analogies between
cybernetics and psychoanalysis. (PsyA, 1955, #1722)

173. DAS ZWEITE SIGNALSYSTEM UND SEINE
BEDEUTUNG FUR DIE ZENTRALE REGULA-
TION DER FUNKTIONEN DES ORGANISMUS
(THE SECOND SIGNAL SYSTEM AND ITS
SIGNIFICANCE FOR THE CENTRAL REGU-
LATION OF THE ORGANISM’S FUNCTIONS)
Pickenhain, L.

Psychiatrie, Neurolgie und medizinische
Psychologie, Leipzig, v. 9, pp. 203-210, 1957

Pavlov’s teaching of higher nervous system activity
provides the methodology for the analysis of man’s psy-
chic functioning. Unexceptionally determined, psychic
processes represent man’s highest phylogenetic develop-
ment. They should not be reduced to somatic processes
because “they represent a qualitatively new functional
manifestation of higher nervous system activity.” (PsyA,
1959, #253)

174. MATHEMATICAL LOGIC AND THE NATURE
OF REASONING
Dale, P. W.
Psychiatric Quarterly, v. 31, pp. 1-9, 1957

The basic mathematical postulates have a strictly
human origin. Mathematics is a method for manipulating
any ideas. Theorems are discovered by a primitive, non-
logical mental process and are communicated to others
by deductive reasoning. The reasoning “canned” in math-
ematics is as applicable to psychiatry as to any other
science. Mathematical techniques may catalyze psychi-
atry to great advances. (PsyA, 1958, #2253)

175. BIBLIOGRAPHY ON COGNITIVE
PROCESSES: XII. PROBLEM-SOLVING
Mayzner, M. S.

Psychological Newsletter, New York University,
v. 8, pp. 77-82, 1957

26

176. BIBLIOGRAPHY ON COGNITIVE PROCESSES:
XIIl. PERCEPTION
Mayzner, M. S.
Psychological Newsletter, New York University,
v. 8, pp. 94-111, 1957

177. BIBLIOGRAPHY ON COGNITIVE PROCESSES:
XVI. LOGIC. XVII. ASSOCIATIONS
Mayzner, M. S.
Psychological Newsletter, New York University,
v. 9, pp. 63-69, 1957

178. RECENCY, FREQUENCY, AND PROBABILITY
IN RESPONSE
Overall, J. E. and Brown, W. L.
Psychological Review, v. 64, pp. 314-324, 1957

179. APPLICATION D'UN MODELE
TOPOLOGIQUE A L’ETUDE DU MORAL
(USE OF A TOPOLOGICAL MODEL IN
STUDYING PURPOSIVE ACTION)
Chandessais, Ch.

Travail Humain, v. 20, pp. 8-29, 1957

Using an abstract model forces the researcher to
formulate his hypotheses very carefully, and to manipu-
late his variables more easily than to use real objects. Six
independent variables are introduced: common elements,
order of elements within the structure, hierarchic net-
work, network of spontaneous communications, and two
laws of deterioration. English summary. (PsyA, 1959, # 30)

180. Z BADAN NAD MYSLENIEM: ROZUMIENIE
ZDANIA (FROM THE INVESTIGATIONS FOR
THINKING: THE UNDERSTANDING OF A
SENTENCE)

Szewczuk, W,
Zestawienie Nauk Jagieleonskiego Psychologii
Pedagogicznej, v. 1, pp. 59-135, 1957

This paper is a report on a part of a comprehensive
experimental investigation of a thinking process in which
the author used a method which he calls linguistic-
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statistical. The process of the understanding of a com-
plex sentence proceeds through the separation of the less
essential components from the more essential ones and
through the development of the cognition of their rela-
tions. The course of this process is determined by the
linguistic structure of the sentence, by the amount of
knowledge possessed by the person perceiving the sen-
tence, by its receptive efficiency and by its memory.
English and Russian summaries. (PsyA, 1959, #3266)

181. ITOGI ISSLEDOVANII PO PROBLEMAM
FIZIOLOGICHESKOGO UCHENIIA
1. P. PAVLOVA (SUMMARY OF STUDIES
ON THE PROBLEMS OF THE
PHYSIOLOGICAL THEORY OF 1. P. PAVLOV)
Pavlov, B. V. and Vediaev, F. P.
‘Zhurnal Vysshei Nervnoi Deiatelnosti, v. 7,
pp. 318-324, 1957

Summaries are provided of major papers read at the
November 1956 meeting in Leningrad of the 17th con-
ference on problems of Pavlov’s physiological theory.
While commendatory remarks are made on the level of
research maintained in the reported studies, it is pointed
out, however, that few physiological investigations in the
USSR are being carried out in collaboration with mor-
phologists and biochemists, that contemporary apparatus
is being insufficiently utilized, and that relatively little is
being done in the way of “studying the role of various
subcortical formations in higher nervous activity.” (PsyA,
1959, #2616)

182. THE HUMAN BRAIN; FROM PRIMITIVE TO
MODERN
Lassek, A. M.
Charles C. Thomas, Publisher, Springfield, 111, 1957

This book is a non-technical attempt to relate the
human brain to behavior, the behavioral data being
largely derived from anthropological and historical
sources. The first quarter of the book is devoted to a
rapid review of the development of knowledge about the
brain and to “highlights of normal human brain” together
with some comparative material. The remainder of the
book deals with the evolution of mind through “savage”
to “barbarian” to “the civilized mind.” (PsyA, 1958, #93)

183. IMAGINATION AND THINKING: A
PSYCHOLOGICAL ANALYSIS
McKellar, P.

Basic Books, New York, N. Y., 1957

An analysis of autism and reality-adjusted thinking—
addressed to the scientist, artist, and layman—which
describes the diversity of human thought and which may
assist in the appreciation and understanding of the think-
ing of psychotic persons. Dreams and imagery, and mysti-
cal and pathological thinking, as well as creative and
scientific thinking, are discussed. Glossary and 157-item
bibliography. (PsyA, 1958, #258)

184. STRUCTURE, FUNCTION AND PURPOSE:
AN INQUIRY INTO THE CONCEPTS AND
METHODS OF BIOLOGY FROM THE
VIEWPOINT OF TIME
Moulyn, A. C.

Liberal Arts Press, New York, N. Y., 1957

The author supports the position that “a mechanistic
theory of man is neither complete nor scientific, because
it does not take man’s specific time structure into account
and, moreover . . . does not explain the purposive behav-
ior of sane animals.” He presents a “dualistic theory of
behavior in a negative sense, namely, that the relation-
ship between the nervous system and purposive move-
ment cannot be a causal nature.” While structure and
function are not purposive, there are purposive phenom-
ena emerging from the capacity to integrate objective
and subjective time. (PsyA, 1959, #2613)

185. CYBERNETICS, A SPECIAL SUBJECT LIST
Taylor, F. R.
April 1957
The Library Association, Great Britain
Subject List-17

A book and journal reference list is given.

186. THE NATURE OF CREATIVE THINKING:
A MONOGRAPH
Olsen, F., et al.
New York University Press, N. Y., 1957

This monograph presents the report of a symposium
on creative thinking sponsored by the Industrial Research
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Institute. The authors and topics are as follows: Fred
Olsen, Introduction and Summary; H. J. Rand, Creativ-
ity, Its Social, Economic and Political Significance; F. S. C.
Northrop, Philosophy’s Statement of the Problems of
Creativity; A. H. Compton, Case Histories: Creativity in
Science; ]J. W. Hanes, Big Government and Creative
Thinking; L. L. Thurstone, A Psychologist Discusses the
Mechanism of Thinking; J. Ferren, The Problem of
Creative Thinking in Painting; E. Krenek, The Problem
of Creative Thinking in Music; R. Wilbur, The Problem of
Creative Thinking in Poetry. (PsyA, 1958, #260)

187. A PSYCHOLOGIST DISCUSSES THE
MECHANISM OF THINKING
Thurstone, L. L.

In “The Nature of Creative Thinking: A
Monograph,” pp. 3545, 1957
New York University Press, N. Y., 1957

Several hypotheses regarding creative talent are
reviewed and suggestions are given concerning ways in
which exploratory and experimental studies might be
carried out. A discussion follows the author’s address.

(PsyA, 1958, #262)

188. DOUBT AND CERTAINTY IN SCIENCE:
A BIOLOGIST’S REFLECTIONS ON
THE BRAIN
Young, J. Z.
Oxford University Press, Inc., New York, N. Y., 1957

189. CYBERNETIC ASPECTS OF HOMEOSTASIS
Goldman, S.
January 8, 1958
Syracuse University Research Institute, New York
Technical Report 1, Report EE 494-581 T1,
Nonr-66910
ASTIA AD-201,442

A discussion is presented of the ab initio development
of the principles of feedback, servo theory, and infor-
mation theory in an effort to elucidate the study of
homeostasis. An elementary mathematical treatment is
presented of the reduction of errors by the use of feed-
back. The following cases are considered: (1) a signal
derived from error is fed back and added to the input
signal; (2) the feedback signal is used to change the
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operating characteristics of the control transducer;
(3) concentration is regulated by feedback operation of
a storage system; and (4) the buffer solution is used as
a feedback mechanism. In addition, consideration was
given to such special topics as speed and accuracy,
derivative and integral control, the use of the past in
anticipation of the future, and the problem of instability
which might result from the use of antagonists. Infor-
mation theory is discussed with respect to: (1) alphabets,
messages and the exponential law of choice; (2) proba-
bility; (3) quantity of information; (4) information and
choice; (5) information in continuous curves; (6) errors
and redundancy; and (7) translation and transmission.
Application of the ideas and thinking of both control
theory and information theory are presented with
respect to biology, especially homeostasis.

190. THE EVOLUTION OF INTELLIGENCE. THE
NERVOUS SYSTEM AS A MODEL OF ITS
ENVIRONMENT
Bremermann, H. J.

July 1958

University of Washington, Seattle
Technical Report 1, Nonr-47717
ASTIA AD-201,143

Among the subjects discussed are: an information
theoretical model of evolution, including abstraction of
genes and chromosomes to binary heredity numbers,
reproduction, selection as a code, mutation as a noise,
and simulation of evolution on a computer; the central
nervous system, including the local structure of the
brain, a summary of facts about global structure, func-
tions, and genetical history of the nervous system, deter-
ministic and indeterministic machines, the problem of
reality, the eigen-model of man, application of the evo-
lution principle to the human eigen-model, and learning;
simulation of the brain by machines, including analogue
computers with binary elements, predicate calculus and
jargon machines, a learning machine, and other machines
using the evolution principle; and finally, other applica-
tions of the evolution principle, including the evolution
of artifacts, the scientific method, and machine transla-
tion of languages.

191. SOME METHODS OF ARTIFICIAL
INTELLIGENCE AND HEURISTIC
PROGRAMMING
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Minsky, M. L.

Paper presented at the Symposium on the
Mechanization of Thought Processes, National
Physical Laboratory, Teddington, England,
November 24-27, 1958

192. PROBABILISTIC MACHINES
George, F. H.
Automation Progress, v. 3, no. 1, pp. 19-21,
January 1958

This article discusses recent developments in field of
probabilistic computers, inductive and deductive systems,
possible applications, reading problems, and teaching
and learning machines. (EI, 1958, p. 227)

193. SYMPOSIUM: THINKING MACHINES OF
THE FUTURE
AIEE Winter Meeting, February 6, 1958,
New York, N. Y.
Computers and Automation, v. 7, no. 1, p. 29,
January; v. 7, no. 1B, p. 8, January 31, 1958

194. COMMUNICATION SCIENCES IN
UNIVERSITY ENVIRONMENT
Wiesner, J. B.
IBM Journal of Research and Development, v, 2,
no. 4, pp. 268-275, October 1958

This article presents a review on the application of
special techniques of electrical communications and of
computational systems to information theory and process-
ing in psychology, neurophysiology, linguistics, genetics,
mathematics and other fields; activities of groups at Com-
munications Sciences Center, Massachusetts Institute of
Technology. (EI, 1958)

195. EXPERIMENTAL DESIGN: A CLOAK FOR
INTELLECTUAL STERILITY
Taylor, J. G.
British Journal of Psychology, v. 49, pp. 106-116,
1958

Aristotelian modes of thought are still very prevalent
in psychology and are supported by an elaborate struc-
ture of statistical and experimental design techniques.

By reason of their logical tidiness such techniques have
the unfortunate effect of reducing the manifest discon-
tent that this situation should engender. Psychology
requires not statistical laws but scientific laws, “statements
expressed in general terms, that can generate specific
predictions when specific values are assigned to the gen-
eral terms.” Such laws are not likely to be found by
statistical investigators, which are concerned with single
systems rather than with populations of systems. The
kinds of investigations which are required are exempli-
fied by Piaget’s studies of the development of the mind
in individual children and by Kohler’s work with dis-
torting spectacles. (PsyA, 1959, #7223)

196. INTERPERSONAL PREFERENCE AND
COGNITIVE ORGANIZATION
Kogan, N. and Tagiuri, R.
Journal of Abnormal and Social Psychology,
v. 56, pp. 113-116, 1958

The paper describes “an empirical test of certain
aspects of Heider’s theory of cognitive organization.”
The method, procedures, and results are described and
illustrated by tables. (PsyA, 1959, #5518)

197. LOGICAL PROBLEMS IN THE DESCRIPTION
OF THE BEHAVIOR OF AUTOMATA
McNaughton, R.

Paper presented at 23rd Annual Meeting of the
Association for Symbolic Logic

( Abstract in Journal of Symbolic Logic, v. 23, no. 4,
p- 457, 1958)

198. PAWLOW UND KRETSCHMER (PAVLOV
AND KRETSCHMER)
Reifenberg, E.
Psychiatrie, Neurologie und medizinische
Psychologie, Leipzig, v. 10, pp. 110-117, 1958

Pavlov’s criticism of Kretschmer’s psychiatric starting-
point in the develppment of a constitutional typology is
being maintained by some workers in Pavlov’s School,
despite the fundamental changes which have taken place
in Kretschmer’s theories since the first edition of “Korper-
bau und Character.” The biologically and constitutionally
based investigative methods of Kretschmer’s School may
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contribute a clinical method with which to determine
the functional types of the nervous system. Russian sum-
mary. 32 references. (PsyA, 1959, #7216)

199. BIBLIOGRAPHY ON COGNITIVE PROCESSES:
XVIII. REASONING. XIX. LANGUAGE-
MEANING
Mayzner, M. S.

Psychological Newsletter, New York University,
v. 9, pp. 129-139, 1958

200. PERSPECTIVES IN PSYCHOLOGY: VI A
NOTE ON THE COMPUTING MACHINE
ANALOGY IN PSYCHOLOGY
Swartz, P.

Psychological Record, v. 8, pp. 53-56, 1958

The uncritical use of analogy in psychology and
sciences in general is discussed. Comments by R. R.
Oppenheimer, J. W. Krutch, and J. R. Kantor relative to
this problem are examined. (PsyA, 1959, #7180)

201. A NEUROPSYCHOLOGICAL APPROACH
TO THINKING
Gaito, J.
Psychological Reports, v. 4, pp. 323-332, 1958

A neuropsychological approach to thinking is pre-
sented. Level of potential thinking is related to the
dominant frequency of the spontaneous electrical activ-
ity of the brain. A gradient of integration, indicating that
highest level thinking should occur during the presence
of alpha (or near alpha) frequencies, is suggested. Think-
ing deteriorates as frequencies deviate from this band.
Relevant supporting literature is cited. ( PsyA, 1959,
#5694)

202. THE PROBLEM OF REDUCTIONISM
IN PSYCHOLOGY
Jessor, R,
Psychological Review, v. 65, pp. 170-178, 1958

A brief review of the classic problem of reductionism
in science, especially as it pertains to psychology is given.
Under logical analysis, reduction of psychology to phys-
iology is impossible due to the inability of translating or
deriving the concepts and laws of psychology from those
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of physiology. The hierarchy of sciences and the achieve-
ment of a unification of science are commented on. 27 ref-
erences. (PsyA, 1959, #7169)

203. O SEPTSIALNO CHELOVECHESKIKH
TIPAKH VYSSHEI NERVNOI DEIATELNOSTI
(ON SPECIFICALLY HUMAN TYPES OF
HIGHER NERVOUS ACTIVITY)

Gubko, A. T.
Voprosy Psikhologii, v. 4, pp. 25-34, 1958

The author discusses a number of controversial issues
related to the problem of “specifically human types of
higher nervous activity.” It appears that no agreement
has as yet been reached on the particular features of the
personality to be included in the concept of “specific
type.” Attempts to reduce them to characteristic features
of the thinking process alone are debatable. The attempt
to correlate specific types with characteristic features
displayed in analytic-synthetic nervous activity, with
emotional level, with set of abilities, vocational choice,
character and general type of higher nervous activity,
etc., is also held to be questionable. (PsyA, 1959, #5511)

204. O DVUKH STORONAKH EDINOI
OTRAZHATELNOI DEIATELNOSTI
CHELOVEKA (ON THE TWO SIDES OF
THE UNITARY REFLECTORY ACTIVITY
OF MAN)

Lapshin, O. V.
Voprosy Psikhologii, v. 4, no. 1, pp. 37-49, 1958

Man’s activity is social in nature and is determined by
the methods of production employed in the society in
which he lives. Yet his organism provides its natural basis.
The brain in particular functions to reflect the external
world and its relations, so that this reflection becomes in
man an “ideal subjective image of reality,” which results
always from the “stimulation of the brain by external
influences.” The image in man, his thinking, and con-
sciousness, as determined by social activity, is a “sub-
jective reality and can only be studied indirectly by
investigating the specifically human forms of objective
activity: labor, behavior, and speech.” Although the
physiological basis of the brain’s reflectory activity can
be studied by reference to the physiology of higher
nervous activity, this activity should not be identified
with higher nervous activity as such. (PsyA, 1959, #9757)
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205. O DVUKH VARIANTAKH “ELEMENTOV
MYSLYI” I. M. SECHENOVA (ON THE TWO
VARIANTS OF 1. M. SECHENOV'S “THE
ELEMENTS OF THOUGHT”)

Iaroshevskii, M. G.
Voprosy Psikhologii, v. 4, no. 4, pp. 3-16, 1958

A comparison of the two editions of “The Elements of
Thought” (1878 and 1903) shows the difficult road which
Sechenov had to travel in order to come to a “consistently
materialistic understanding of the basic problems related
to the theory and psychology of the process of thinking.”
In supporting the thesis that a “mental phenomenon
represents a real act of man’s life and activity which
can be understood only indirectly,” Sechenov includes in
the category of realities directly inaccessible to sense
organs “all acts of consciousness of whatever nature they
might be.” (PsyA, 1959, #9902)

206. NEKOTORYE ZAMECHANIIA PO POVODU
TOCHKI ZRENIIA P. K. ANOKHINA NA
AFFERENTNYI APPARAT USLOVNOGO
REFLEKSA (SOME REMARKS WITH REFER-
ENCE TO THE POINT OF VIEW OF P. K.
ANOKHIN CONCERNING THE AFFERENTIAL
APPARATUS OF THE CONDITIONED
REFLEX)

Alekseev, M. A.
Zhurnal Vysshei Nervnoi Deiatelnosti, v. 8,
pp. 453-465, 1958

Anokhin’s “theory of afferential feedback” and “theory
of acceptor of action” are subjected to criticism. They are
held to be too much under the influence of a prematurely
extrapolated cybernetic approach to brain action. The
path, pointed out by Pavlov, still remains the only one
which promises to lead to future research really con-
tributing to solution of the many problems of higher
nervous activity. (PsyA, 1959, #5202)

207. THINKING: AN EXPERIMENTAL AND
SOCIAL STUDY
Bartlett, F.
Basic Books, New York, N. Y., 1958

The author’s views on thinking are derived largely
from his own experimental work extending over a period
of many years. In the first chapter thinking is treated
as a skill derived from “earlier established forms of

bodily skilled behavior.” Three chapters deal with the
results of objective experiments in such areas as interpo-
lation, extrapolation, and disguised evidence. One chap-
ter is devoted to theoretical material and five chapters
to the topic of adventurous thinking. In the latter chap-
ters everyday thinking, experimental thinking, and the
thinking of the artist and the experimental scientist
are discussed. (PsyA, 1959, #3244)

208. ELECTROPHYSIOLOGIC BASIS OF NORMAL
AND PSYCHOTIC FUNCTION
Burns, B. D.
In “Psychotropic Drugs,” Garattini, S. and
Ghetti, V., Editors, pp. 177-184, 1958
D. Van Nostrand Co., Inc., Princeton, N. J.

It is pointed out that presently there is “no physiologi-
cal basis whatever for an understanding of the more
complex aspects of normal mammalian behavior—and
therefore there can be no satisfactory explanation of the
psychoses in cellular, physical or chemical terms.” The
author summarizes views thus far reported along with a
critique of each. His view, at the level of hypothesis,
is that the nervous system as a whole must be
regarded as a “homeostatic machine, continually seek-
ing conditions of minimal neuronal activity.” An original
electrophysiological-experimental study is reported in
support of the hypothesis. 30 references. (PsyA, 1959,
#2636)

209. PSYCHO-PHYSIOLOGIE DU COMPORTE-
MENT (PSYCHOPHYSIOLOGY OF BEHAVIOR)
Hebb, D. O.

Presses Universitaires de France, Paris, 1958

210. THE INTEGRATION OF HUMAN
KNOWLEDGE
Reiser, O.
Porter Sargent, Publisher, Boston, Mass., 1958

Primarily a formal analysis of the scientific enterprise
(Chapters I-X), but always with an eye on the more
cosmic and social implications (Chapters XI-XIII). The
chapters of special interest to psychologists: Chapter II1,
Symbolism, Semantics and Social Synthesis; Chapter V,
Logical Foundations of Science; Chapter VI, Mathe-

31



JPL ASTRONAUTICS INFORMATION SEARCH NO. 254
MODELS AND THEORIES OF GENERAL THINKING PROCESSES AND BEHAVIOR

matical Foundations of Science; Chapter VII, Dimen-
sions in Nature and in Thought; Chapter VIII, Scientific
Method in Physics and in Psychology. Philosophically
treated issues of special interest to psychologists: percep-
tion and reality, gestalt, cybernetics, communication
theory, symbolic logic, isomorphism, mind-body problem.
The last three chapters are the most speculative, includ-
ing space given to the possible implications of ESP.
The author wants a planetary democracy based on a
world philosophy of scientific humanism—an effort at
synthesizing such diverse matters as fact and value,
emergent evolution, multi-valued logic, relativity, meta-
linguistics, field theory, and causality in a time of analysis
and fragmentation. (PsyA, 1959, #5019)

211. THE COMPUTER AND THE BRAIN
von Neumann, J.
Yale University Press, New Haven, Conn., 1958

212. DYNAMICS OF BEHAVIOR
Woodworth, R. S.
Henry Holt & Co., Inc., New York, N. Y., 1958

A review and recapitulation of the literature in the
areas of motivation, perception, learning and problem
solving and their “dynamic” interaction. The general
theoretic formulation presented by the author is an exten-
sion of his earlier “Dynamic Psychology” emphasizing
organismic, intervening variables between stimulus and
response, preparatory set, and the molar characteristics
by which animals deal with their environments. 25-page
bibliography. (PsyA, 1958, #2248)

213. EXPERIMENTS ON VIGILANCE: THE
EMPIRICAL MODEL FOR HUMAN
VIGILANCE (FIFTH IN A SERIES)
Jerison, H. J.

January 1959

Antioch College, Yellow Springs, Ohio
WADC TR 58-526, AF 33(616)6095
ASTTA AD-202,883

Paper prepared for presentation at the annual meeting
of the American Psychological Association in Washing-
ton, D. C. on September 3, 1958,

A model for human vigilance is presented which is an
integrated summary of empirical studies. Vigilance is
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defined as a probability of detecting rare and near-
threshold events (signals). In the model this probability
is described as a function of the combined effects of
signal frequency, response frequency, signal detectability
under ideal observing conditions, time at work, com-
plexity of the monitored display, and various subject
variables. A deductive theory of vigilance should have
this function as one of its consequences.

214. SOME RECENT SIMPLIFICATIONS OF THE
THEORY OF FINITE AUTOMATA
Jeffrey, R. C.
May 27, 1959
Massachusetts Institute of Technology, Research
Lab. of Electronics, Cambridge
TR-219, DA 36-039-s¢-78108, Project: 3-99-00-100

Automata are defined as four-termed relations. Reduced
automata are defined as three-termed relations. A method
is given for replacing the nodes and arrows in the graphs
of such relations by neurons or by other logical elements
in such a way that the resulting net realizes the corre-
sponding automaton. This method is applicable whether
or not the relation corresponds to a single-valued function.

215. LOGICAL, RECURSIVE AND OPERATOR
METHODS FOR THE ANALYSIS AND
SYNTHESIS OF AUTOMATA
Akushsky, 1. Y., Basilevsky, Yu. Y., and
Shreider, Yu. A.

Proceedings of the International Conference on
Information Processing, UNESCO, Paris,
June 15-20, 1959, pp. 138-144

216. VERBAL HABIT-FAMILIES, CONCEPTS AND
THE OPERANT CONDITIONING OF WORD
CLASSES
Staats, A. W.

August 1959

Arizona State University, Tempe

TR 10, Psychological Processes in Language
Communication, Nonr-279402

ASTIA AD-225,005

Verbal habit-family response hierarchies are described.
The concept of the verbal-habit family and the theory
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of communication as the higher-order conditioning of
meaning, were applied to concepts and concept forma-
tion. The operant conditioning of word classes was dis-
cussed. The assumption that there are two strengthening
operations for stimulus and response associations was
discussed.

217. GENERAL SWITCHING THEORY
October 15, 1959
University of Pennsylvania, Moore School of
Electrical Engineering, Philadelphia
QPR-5, R-60-04, AF 33(616)-5886

An introduction is given to the concept of Linear-
Bounded Automata, a class intermediate between Finite
Automata and Turing Machines. Languages of symbolic
logic for automata are discussed further. A macro-flow
chart is reported in some detail. The application of basic
learning models to the problem of input categorization
or input signal adaptation by a machine is discussed.

218. UN NUOVO COMPONENTE ELEMENTARE
PER RETI LOGICHE DOTATE DI ALTE
FACOLTA
Perotto, P. G.

1959

Torino Polytechnic Institute, Aeronautic and
Applied Mechanics Lab., Italy

Monograph 424

Definition is given of the properties of an elementary
cell for a logical network covering the construction of
cybernetic models, establishment of an analogy with the
nervous network, and application to the case of com-
puters. (A/SE, December 1959)

219. BINARY MULTIPLICATION IN DIGITAL
COMPUTERS
Green, A.
Proceedings of the IRE, v. 47, no. 6, pp. 1159-1160,
June 1959 (Correspondence)

Comparison between the computer and the human
mind is discussed briefly.

220. THE ONTOGENY OF CERTAIN LOGICAL
OPERATIONS: PIAGET'S FORMULATION
EXAMINED BY NONVERBAL METHODS
Braine, M. D. S.

Psychological Monographs: General and Applied,
v. 73, no. 5, pp. 1-43, 1959

Piaget’s theory and research of intelligence are con-
sidered. Criticisms leveled against this research are dis-
cussed, and studies are reported which were designed to
avoid such criticism. Piaget’s theory includes the concept
of intellectual processes being isomorphic with the opera-
tions of bivalent logic, and his central postulate that
“when the definitions of logical operations are inter-
dependent, the intellectual processes isomorphic to these
operations develop in association.” Piaget’s views of the
development of length measurement and of concepts of
order are singled out for study. The development of
reasoning ability with age is considered. Finally, the
experiments of the author bear out the basic postulate
of Piaget.

221. MECHANIZATION OF THOUGHT PROCESSES
Davies, D. W,
Nature, v. 163, pp. 225-226, 1959

222. MECHANISATION OF THOUGHT PROCESS
Proceedings of a symposium held at the National
Physical Laboratory, Teddington, England,
November 24-27, 1958
Symposium No. 10, Vol. 1, Her Majesty’s Stationery
Office, London, 1959

223. QUARTERLY PROGRESS REPORT
Wiesner, J. B., Harvey, G. G., and Zimmermann, H. J.
January 15, 1960
Massachusetts Institute of Technology, Research
Lab. of Electronics, Cambridge
QPR-56, DA 36-039-sc-78108

Progress is reported in physical electronics, plasma
dynamics, solid state and low temperature physics, ther-
moelectricity, spectroscopy, information theory, artificial
intelligence, acoustics, speech communication, communi-
cations biophysics, circuit theory, noise, network syn-
thesis and linguistics.
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224. FINITE AUTOMATA. PART 1
Aizerman, M. A., Gusev, L. A., Rozonoer, L. L.,
Smirnova, I. M., and Tal, A. A,
Agtomatika i Telemakhanika, v. 21, no. 2,
pp. 224-236, February 1960

The paper presents the opinions of the authors con-
cerning the basic content and problems in the theory of
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finite automata and concerning the interrelationship
between this theory and the theory of contact-relay net-
works. Possible methods for the realization of finite
automata are also studied.

Excerpts from the paper are presented in Automation
Express, v. 2, no. 8, pp. 16-17, May 1960.
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225. MATHEMATICAL TECHNIQUES AS
RELATED TO PSYCHOLOGICAL PROBLEMS
Gulliksen, H.

September 1951-June 1956
Princeton University, N. J.

Final Summary Report, N6onr-27020
ASTIA AD-109,365

Research was conducted in the areas of test theory,
factor analysis, psychological scaling, and learning. A list
is included of the technical reports prepared, papers pre-
sented to professional groups, and Ph. D. dissertations
aided. Studies presently in progress are: (1) the fac-
toring of double-centered matrices, (2) dimensions of
response consistency in paired comparisons, (3) interrela-
tionships of learning measures and aptitude tests, (4) the
discriminal dispersion as a function of complexity of
judgment, (5) multidimensional scales for a single indi-
vidual, (6) the internal consistency method of successive
intervals, (7) the connotative meaning of adverb-adjective
combinations, (8) a multidimensional study of person-
ality differences, (9) a multidimensional study of friend-
ship interrelationships, (10) a multidimensional vector
model for paired comparisons, (11) a comparative inves-
tigation of different theoretical approaches to learning,
(12) effects of partial reward, and (13) relation of psycho-
physical similarity to learning difficulty.

226. THE SEARCH FOR BASIC REASONING
ABILITIES—A REVIEW OF FACTOR
ANALYTIC STUDIES
Marron, J. E.

August 1953

Personnel Research Lab., Lackland AFB, Texas
HRRC Research Bulletin 53-23

ASTIA AD-19,470

Factor-analysis studies as concerned with human rea-
soning and as performed by Thurstone, Guilford, Adkins,
and others were reviewed. Considerable agreement was
observed among the various researchers concerning the
factors that must be postulated in order to account for
the intercorrelations among test scores. Integration of

their findings showed well-defined factors: sequential
induction, abstract analytic induction, sequential deduc-
tion, and complex deduction. Each factor is discussed.

227. THINKING ABILITIES
Guilford, J. P.
Office of Naval Research, Research Reviews,
pp. 6-10, November 1953

Work on analysis of thinking ability, especially by use
of factor analysis, and methods of testing the abilities are
summarized. The research program is organized around
an @ priori division into reasoning, creative thinking,
evaluative, and planning abilities. (PsyA, 1954, #4009)

228, L'INTELLIGENCE (INTELLIGENCE)
Oléron, P.
Année psychologique, v. 53, pp. 83-97, 1953

The theories of many investigators are presented,
including the relation of intelligence to blood type, size
of family, animal learning, problem solving, the forma-
tion of concepts, set or attitude, perseveration, rigidity,
and orientation. Disagreement in experimental results
should be thoroughly analyzed, from the point of view
of the nature of relations existing between conceptual
and perceptual thought. 28 references. (PsyA, 1954,
#8557)

229. IMPLICATIONS OF RECENT STUDIES
ON INTELLIGENCE
Bernreuter, R. G.
Transactions of the New York Academy of
Sciences, v. 15, pp. 301-305, 1953

Four contemporary theories of the nature of intelli-
gence, including: (1) the hierarchy viewpoint, (2) the
emergent factors viewpoint, (3) the second-order factors
viewpoint, and (4) the orthogonal simple-structure view-
point, are evaluated according to recent experimental
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findings. “Anyone who wishes to make practical contri-
butions to intelligence test construction today must first
decide what his position is to be regarding the various
conflicting theoretical viewpoints.” For his own work
in test construction the author has adopted the orthog-
onal simple-structure approach. (PsyA, 1954, #4024)

230. THE DIFFERENTIATION OF INTELLECTUAL
ABILITY
Burt, C.
British Journal of Educational Psychology, v. 24,
pp. 76-90, 1954

The developmental conception of intelligence as an
evolving, unitary faculty which becomes progressively
differentiated appears to be sustained by biological,
neurological, and statistical evidence. The intensive study
of mental development in selected individuals and the
statistical analysis of data from the tcsting of groups of
children at different age levels provide systematic con-
firmation of the view that with increasing age the gen-
eral factor accounts for a smaller proportion of individual
variation, while group factors become increasingly pre-
dominant. Contradictory results derive from defects in
the experimental plan, including failure to employ tests
that will elicit special abilities. 37 references. (PsyA,
1955, #22086)

231. THE CONCEPT OF INTELLIGENCE AND
THE PHILOSOPHY OF SCIENCE
Spiker, C. C. and McCandless, B. R.
Psychological Review, v. 61, pp. 255-266, 1954

A number of the basic principles of neo-behaviorism,
derived largely from the work of the logical positivists
and scientific empiricists, are applied to the conceptual
and research problems faced by the investigator of intel-
ligence. Problems so treated are: the organization of
intelligence, the heredity—environment issue, and the
validity of intelligence tests. (PsyA, 1955, #3660)

232. FORMAL AND CONCRETE THOUGHT
PROCESSES
Keats, J. A.
August 1955
Princeton University, N. J.
Technical Report, N6onr-27020
ASTIA AD-76,372
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An empirical investigation was initiated into predic-
tions derived from a theory by Piaget (“Psychology of
Intelligence,” Harcourt, Brace, and Co., N. Y., 1950) con-
cerning the development of intelligence. Piaget’s theory
is interpreted as representing: (1) the development of
intelligence as a process of building up a set of elements,
and (2) an operation with respect to this set, such that
the conditions for a semigroup are established. In this
way the stage of concrete operations is established.
Later in development the condition of an inverse is
added, and this with the unit changes the semigroup into
a group; this is the stage of formal operations. The theory
was examined with respect to three content areas: arith-
metic, probability theory, and inequalities (or compari-
sons). Data were obtained by administering 74 items to
children from the fourth, sixth, seventh, eighth, and tenth
grades. The results indicated that six of the seven arith-
metic item pairs were related in a way suggested by
theory. With the probability items, effects which could
be attributed to lack of appreciation of the notion of
independence were obtained with fourth and sixth grade
children. No effects were obtained with the inequalities
items. The results of this study were taken to indicate
that Piaget’s theory can be used to produce certain pre-
dictable phenomena in the group testing situation.

233. A FACTOR-ANALYTIC INVESTIGATION OF
THE FACTOR CALLED GENERAL
REASONING
Guilford, J. P., Kettner, N. W., and
Christensen, P. R.

August 1955

University of Southern California, Psychological
Lab., Los Angeles

Report 14 on Studies of Aptitudes of High-Level
Personnel, N6onr-23810

ASTIA AD-75,203

A factor-analytic study was conducted to investigate
the nature of the factor designated as general reasoning.
Three of the most plausible hypotheses were formulated:
(1) defining problems, (2) handling complicated proce-
dures, and (3) trial-and-error manipulation. A battery of
23 tests covering these hypotheses and five reference
factors was administered to an entering class of Coast
Guard Academy cadets, and scores for 170 cadets were
employed in the factor analysis. Ten factors were ex-




tracted by Thurstone’s complete centroid method, and
the axes were rotated orthogonally. Nine of the 10 rotated
factors were identified as follows: verbal comprehen-
sion, numerical facility, visualization, logical evaluation,
eduction of patterns, general reasoning, handling com-
plicated procedures, trial-and-error manipulation, and
mathematical achievement. The first five factors were
reference factors, and the next three corresponded
roughly to the three alternative hypotheses. By a process
of elimination, the first hypothesis, defining problems,
was found to fit the factor of general reasoning better
than the other two hypotheses.

234. INFORMATION THEORY FOR
PSYCHOMETRIC ANALYSIS
Cronbach, L. J.
September 15, 1955
University of Illinois, Bureau of Research and
Service, Urbana
Final Report, N6ori-07146
ASTIA AD-75,995 (See also AD-25,723)

An investigation was initiated to explore the possibili-
ties of a more comprehensive measurement theory to
guide the design of psychological tests, choice of tests for
practical problems, and interpretation of test data. I. Infor-
mation theory: Study indicated that the Shannon for-
mula (H = 3 p;logp;) can be rationalized as a measure
of message space, but that message space is of doubtful
importance except in physical communication channels.
A formula based on messages one symbol long, decoded
with zero delay, proved to have special psychometric
interest. I1. Decision or utility theory: Statistical decision
theory and the theory of games were studied to determine
how they can assist in stating psychometric problems.
III. Test design and application were found to involve
four elements: the distribution of aptitude in the popula-
tion, the transition probabilities (validity matrix) relating
test score to aptitude, the interpretation matrix or strat-
egy for assigning persons to treatments, and the evalua-
tion or payoff matrix for evaluating each possible
decision. IV. Sequential testing: The application of
accepted mathematical solutions was studied. For selec-
tion where testing is divided into two groups, new
formulas were derived. A digital computer program was
employed to study the advantage of this strategy over the
conventional method.
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235. DIE INTELLIGENZ; EIN BEITRAG ZUR
BEGRIFFSKLARUNG UND ZUR PRAK-
TISCHEN DIAGNOSTIK IM KINDESALTER
(INTELLIGENCE: A CONTRIBUTION TO
THE UNDERSTANDING OF THE CONCEPT
AND TO APPLIED DIAGNOSIS IN
CHILDHOOD)

Weidemann, J.
Praxis der Kinderpsychologie und
Kinderpsychiatrie, v. 4, pp. 296-297, 1955

Definitions of intelligence, as offered by various Ger-
man and Anglo-Saxon psychologists, show common agree-
ment in three areas: (1) Intelligence involves general
mental adaptivity. (2) Intelligence is the sum total of
inherited basic capacities and of various (functional)
environmental influences. (3) The conception of intelli-
gence as a “functional capacity.” In using intelligence
tests prime importance should not be given to the scope,
direction, and quality of individual “factors” but to the
synthesis of the individual capacities as they interact and
express themselves through the total personality. (PsyA,
1957, #7420)

236. LEARNING
DeLong, A. R.
Review of Educational Research, v. 25,
pp. 438452, 1955

A review of 136 studies completed during 1952-1955
on learning theory, teaching methods in relation to learn-
ing outcomes, measurement of learming outcomes, and
the role of the learner in the learning process. In view
of the great increase in publications in this field and the
more frequent use of the results of research by educators,
it would be desirable for learning-research experts to
adopt “a universally acceptable definition of learning”
which would be very helpful in the clarification of a
number of issues. (PsyA, 1957, #514)

237. A FACTOR-ANALYTIC STUDY ACROSS THE
DOMAINS OF REASONING, CREATIVITY,
AND EVALUATION. II. ADMINISTRATION
OF TESTS AND ANALYSIS OF RESULTS
Guilford, J. P., Kettner, N. W., and
Christensen, P. R.

March 1956
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University of Southern California, Psychological
Lab., Los Angeles

Report 16 on Studies of Aptitudes of High-Level
Personnel, N6onr-23810

ASTIA AD-97,441

A study was made to verify and determine the nature
of 12 factors (11 of which were previously found in the
areas of reasoning, creativity, and evaluation) and to
derive information leading to the improvement of tests
measuring the factors. Alternate hypotheses were for-
mulated for eight of the previously determined factors
and for verbalizing ability which was hypothesized as a
new factor. Three test batteries, each requiring six hours,
were formed from the original battery of 57 tests which
were selected, adapted, or constructed for testing the
alternate hypotheses and for defining the reference fac-
tors. Each battery was administered to a separate group
of about 200 air crew trainees. None of the frequency
distributions of the scores deviated appreciably from the
normal curve. A separate intercorrelation matrix was
obtained for each of the three batteries. Thurstone’s com-
plete centroid method was used to extract 12 factors
from each of the three correlation matrices. The axes were
rotated by the Zimmerman graphic orthogonal method
(Psychometrika, v. 11, pp. 51-55, 1946). Five of the 20
distinct factors which were identified were reference
factors. Eduction of perceptual and conceptual relations,
eduction of patterns and correlates, verbal classification,
sensitivity to problems, associational fluency, originality,
and judgment were found in substantially the same form
as before with some clarification of their nature. Symbol
manipulation split into symbol substitution and manipu-
lation. Four new factors were found: perceptual classifi-
cation, eduction of structural relations, naming abstrac-
tions, and penetration.

238. ANXIETY, INTELLIGENCE, AND DISTOR-
TION TOWARD SOCIAL FAVORABILITY
Voas, R. B.

May 1, 1956

Naval School of Aviation Medicine, Pensacola, Fla.
Report 10, Project NM 001 109 100

ASTIA AD-105,714

An investigation was made of the relationship between
manifest anxiety as measured by the Taylor scale and
“general intelligence.” The Taylor scale was administered
to 84 naval aviation cadets under instruction to choose
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the “best” (most socially acceptable) answer. A short
form of this scale with only the 50 scored items as they
appear in the MMP1 was used. The same form of the
Taylor scale was administered to another group of 319
cadets under “normal” instructions. These “normal” in-
structions were the same as those of the MMP1 with
the added statement that the results were “off the record”
and confidential. Both groups were given the ACE on
the same day in which they took the Taylor scale. The
results indicated that naval cadets avoided the anxious
responses when asked to give the “best” answer, thereby
significantly reducing their Taylor scores. A small but
significant negative correlation was noted between the
ACE and “best” answer score, indicating that the more
intelligent cadets were more successful in avoiding the
anxious responses than their less intelligent classmates.
If the testing situation provokes avoidance of anxiety
responses, the importance of the slight advantage which
intelligent subjects have on this scale would depend on
the amount of variation in anxiety and intelligence within
the groups measured. With naval cadets the correlation
between the ACE and Taylor scale was not significant
under the “normal” set. The effect apparently was not
important under these.conditions. (Published as “Intelli-
gence and the Distortion of Responses on the Taylor
Anxiety Scale.” Psychological Reports, v. 2, pp. 87-89,
1956)

239. THE ROLE OF FACTORS IN ABILITY
THEORY
Barratt, P. E. H.
Australian Journal of Psychology, v. 8, pp. 93-105,
1956

The author makes the assumption that one of the major
tasks of psychometrics is that of accounting for correla-
tions. Hypothetical constructs should be introduced as
“working bases for the development of a theory of the
organization of mental abilities.” An experiment involv-
ing factor analysis is described to show how our knowl-
edge of the nature and organization of mental abilities
may be furthered. (PsyA, 1958, #264)

940. A FACTOR-ANALYTIC INVESTIGATION OF
THE FACTOR CALLED GENERAL
REASONING
Kettner, N. W., Guilford, J. P., and Christensen, P. R.
Educational and Psychological Measurements,
v. 16, pp. 438-453, 1956




To investigate the nature of the factor called general
reasoning, a battery of 23 tests was administered to an
entering class of U.S. Coast Cuard Academy cadets.
Using Thurstone’s complete centroid method ten factors
were extracted: verbal comprehension, numerical facility,
visualization, logical evaluation, education of patterns,
general reasoning, handling complicated procedures,
trial-and-error manipulation, and mathematical achieve-
ment. General reasoning seems to be most closely related
to defining problems. (PsyA, 1958, #270)

241. THE STRUCTURE OF INTELLECT
Guilford, J. P.
Psychological Bulletin, v. 53, pp. 267-293, 1956

Productive thinking is an aspect of intelligence which
has been generally overlooked in most theoretical con-
ceptualizations of human intelligence. A listing of approx-
imately 40 intellectual factors culled from the research
literature is presented. Of these numerous factors, the
vast majority have to do with thinking and the remainder
are memory factors. These factors are categorized accord-
ing to a scheme suggested by the author. The “implica-
tions of the factors and their system were pointed out
for factor theory and practice, for general psychological
theory, and for the concept of intelligence and practices
of intelligence testing.” 31 references. (PsyA, 1958, # 2655)

242. A REVISED STRUCTURE OF INTELLECT
Guilford, J. P.
April 1957
University of Southern California, Psychological
Lab., Los Angeles
Report 19 on Studies of Aptitudes of High-Level
Personnel, N6onr-23810
ASTIA AD-134,450 (See also AD-134,449)

A proposed system of intellectual factors or primary
mental abilities is described along with the changes and
more significant implications. The factors were found to
remain the same with respect to the general framework.
Within each major category of factors, mental abilities
are classified in terms of the materials involved (figural,
structural, and conceptual) and in terms of the functions
or processes applied to those materials (things cognized,
things produced, and types of judgment made). The fac-
tor of auditory figural recognition was added to the cog-
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nitive group. The factor of perceptual speed and a factor
involving identification of letters and numbers were
added to the evaluative group. The factors eduction of
conceptual correlates and structural redefinition were
added to the convergent-thinking list, fitting into two
formerly vacant cells. Several factors were moved from
one major category to another in the system. One factor,
speed of evaluation, was eliminated from the system on
the ground that it appears to be a nonaptitude trait.
Some of these changes resulted in more consistency of
row categories from one major group of factors to an-
other. A start was made toward a general theory of think-
ing that would include accounts of problem solving, cre-
ative performance, and decision making.

243. PROBABILITY AND STATISTICS IN ITEM
ANALYSIS AND CLASSIFICATION PROBLEMS.
EFFICIENT DESIGN AND USE OF TESTS OF
MENTAL ABILITY FOR VARIOUS DECISION-
MAKING PROBLEMS
Birnbaum, A.

November 1957

School of Aviation Medicine, Randolph Air Force
Base, Texas

Report 58-16

ASTIA AD-153,785

The application is described of the Neyman-Pearson
and Wald theories of inference and statistical decision-
making to problems of efficient design and use of tests
of a single ability. It is shown that a number of mathe-
matical difficulties which arise in the classical model can
be circumvented by representing the item characteristic
curve by a logistic function rather than the usual normal
ogive.

244. IMPROVING CRITERIA FOR COMPLEX
MENTAL PROCESSES
Wilson, R. C.
Proceedings of the 1957 Invitational Conference
on Testing Problems
Educational Testing Service, 1957, pp. 13-20

An attempt is described to develop performance tests
for certain complex mental processes. This attempt was
made in conjunction with the Gifted Child Project of
Portland Public Schools. Progress in this area will be
made in two major directions: a clarification of the con-
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ceptualizations of the complex mental processes so that
tests will have greater content validity, and a specifica-
tion of the elements in the criterion which may affect the
predictive validity of tests. (PsyA, 1959, #3078)

245. ON THE UNIFIED FACTOR THEORY
OF MIND
Ahmavaara, Y.
Annales Academiae Scientarum Fennicae,
Series B, v. 106, 1957
Soumalainen Tiedeakatemia Toimituksia, Helsinki

It is the purpose of this study to develop further the
factor theory in terms of factorial comparison. In the
formulation involved, the procedures are factorization,
rotation and transformation. The latter allows comparison
of different studies to determine whether factors of one
are the same as those of another. The studies included
fall into four domains: Reasoning-closure (18 studies),
Verbal (6 studies), Mechanical (4 studies), and Musical
(3 studies). Common factors according to level of cer-
tainty and mean invariance values developed from these
studies are as follows: First level-Number (0.85); Word
fluency (0.73); Space (0.63); Reasoning (0.63); Verbal
(0.60); Visualization (0.51); Speed-strength of perceptual
closure (0.47); Deduction (0.46); Perceptual speed (0.43).
Second level (two comparisons)—Manual dexterity (0.85);
Ideational fluency (0.58); Flexibility of perceptual clos-
ure (0.54); Memory (0.52); Speed-strength of perceptual
closure (0.47); Deduction (0.46); Perceptual speed (0.43);
General reasoning (0.35). Third level (one comparison)—
Pitch discrimination (0.73); Psychomotor coordination
(0.69); Redefinition (0.49). Some interpretation of the
confirmed factors is attempted. The author is also inter-
ested in group differences in terms of factorial concepts
and a treatise on sociological theory of alcoholism from
this standpoint is to be published. 30 references. (PsyA,
1959, #1)

246. SYMPOSIUM: CONTRIBUTIONS TO INTEL-
LIGENCE TESTING AND THE THEORY OF
INTELLIGENCE: 1. ON DEFINING
INTELLIGENCE
Miles, T. R.

British Journal of Educational Psychology, v. 27,
pp- 153-165, 1957

Appraisal of a definition of intelligence requires a clear
understanding of the sense in which the word “defini-
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tion” is used. Six possible senses are examined; of these,
the “operational” definition is regarded as fundamentally
sound, and superior to the search for the “real nature”
of intelligence. In the case of lexical definitions there need
be no serious dispute among psychologists. Wechsler’s
definition, in the light of the distinctions made, is not a
simple lexical conception of intelligence, but rather a key
for understanding further relevant data. Burt, who is
more conscious of the problem involved, offers a defini-
tion which must be assessed as partly lexical as well as
stipulative. Basically, however, the crucial problem is
whether or not Burt’s definition proposes a policy pro-
ductive of worthwhile results. (PsyA, 1959, #3287)

247. LES COMPOSANTES DE L'INTELLIGENCE
D’APRES LES RECHERCHES FACTORIELLES
(THE COMPONENTS OF INTELLIGENCE
ACCORDING TO FACTOR ANALYSIS)

Olkéron, P.
Presses Universitaires de France, Paris, 1957

“The aim of this work is to present the works which
attempted to describe the structure of intelligence with
the method of factor analysis.” The first part of this book
is devoted to the theory of two factors (the origin of the
psychology of intelligence and the contribution of Spear-
man, the development of the technique and its experi-
mental verifications, the formal structure of the theory
and the interpretation of a general factor); the second
part, to the multiple factor theories (the development
of multiple factor studies, the general factor and multi-
factorial analysis, and the significance of factors), and
third, to the results—the discovered factors. 13-page
bibliography. (PsyA, 1958, #1376)

248. INTELLIGENCE. TIME FOR A CHANGE
Liverant, S.
1958
University of New Mexico, Albuquerque
Report, AFOSR TN-58-1111, AF 49(938)33
ASTIA AD-207,837

The concept of intelligence was analyzed with respect
to its ability to explain behavior. Evidence from the lit-
erature of the past 20 years was used to challenge
accepted conceptions of the general and innate nature of
intelligence. The suggestion was made that the term
intelligence be relegated to a descriptive function appli-
cable to certain kinds of behavior whose explanation




can be attempted by the continued development of exist-
ing constructs. In addition, it was suggested that I. Q.
tests be interpreted as culturally expected standards of
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academic achievement involving a number of complexly
interrelated variables (e.g., motives, habits, expectancies,
reinforcements, etc.) to account for the results.
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249. THE INTEGRATIVE ACTION OF THE
NERVOUS SYSTEM
Sherrington, C. S.
Yale University Press, New Haven, Conn., 1906

250. THE DISCHARGE OF IMPULSES IN MOTOR
NERVES AND FIBERS. PART II. THE
FREQUENCY OF DISCHARGE IN REFLEX
AND VOLUNTARY CONTRACTION
Adrian, E. D. and Bronk, D. W.

Journal of Physiology, v. 67, pp. 119-151, 1929

251. THE MECHANISM OF NERVOUS ACTION
Adrian, E, D.
University of Pennsylvania Press, Philadelphia,
1932

252. THE ACTIVITY OF NERVE CELLS
Adrian, E. D.
Nature, v. 132, pp. 465-468, 1933

253. A LOGICAL CALCULUS OF THE IDEAS
IMMANENT IN NERVOUS ACTIVITY
McCulloch, W. S. and Pitts, W,

Bulletin of Mathematical Biophysics, v. 5,
pp. 115-133, 1943

254. REPRESENTATION OF EVENTS IN NERVE
NETS AND FINITE AUTOMATA
Kleene, S. C.
December 15, 1951
RAND Corp., Santa Monica, Calif.
RM-704

To what kinds of events can a McCulloch-Pitts nerve
net respond by firing a certain neuron? More generally,
to what kinds of events can any finite automaton respond
by assuming one of certain states? This memorandum
is devoted to an elementary exposition of the problems
and of results obtained on it during investigations in
August, 1951.
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255. MECHANISMS OF NEURAL MATURATION
Sperry, R.
“Handbook of Experimental Psychology”
Stevens, S. S., Editor
John Wiley & Sons, Inc., New York, N. Y., 1951

256. A DISCUSSION ON EXCITATION AND
INHIBITION
Eccles, J. C.
Proceedings of the Royal Society of London,
Series B, v. 140, pp. 169-202, 1952-1953

A symposium under the leadership of this author cov-
ering the following topics: (1) the nature of the mono-
synaptic excitatory and inhibitory processes in the spinal
cord, (2) propagation of electrical signals along giant
nerve fibers, (3) the electrical activity of the motor end-
plate, (4) diversity of transmission processes as exem-
plified by specific synapses in electric organs, (5) aspects
of excitation and inhibition in the retina, and (6) central
excitation and inhibition from the viewpoint of chemical
transmission. (PsyA, 1954, #262)

257. EXCITATION AND CONDUCTION IN THE
NERVOUS SYSTEM
Larrabee, M. G. and Edwards, C.
Annual Review of Physiology, v. 15, pp. 283-304,
1953

The survey of the literature covered approximately one
year ending July, 1952. Organized under the following
headings: The Role of Ions in Conduction of Impulses;
Other Aspects of Excitation and Conduction in Nerve
Fibers; Neuromuscular Transmission in Skeletal Muscle;
Transynaptic Excitation; and Morphology of Nerve Cells.
183-item bibliography. (PsyA, 1954, #1993)

258. THE NEUROPHYSIOLOGICAL BASIS OF THE
MIND; THE PRINCIPLES OF
NEUROPHYSIOLOGY
Eccles, J. C.

Oxford University Press, Inc., New York, N. Y., 1953



This book covers the field of neurophysiology and the
current methods of investigation. The material is orga-
nized under the following chapter headings: The Ionic
Hypothesis and the Resting Membrane; The Ionic Hy-
pothesis and the Active Membrane; Transmission Across
Peripheral Junctional Regions; The Electrophysiology of
the Neurone and Synaptic Transmission in the Central
Nervous System; Central Inhibition, Co-ordination of
Reflexes, and Transmission of Information; Prolonged
Functional Changes (Plasticity) in the Nervous System;
The Cerebral Cortex; and The Mind-Brain Problem.
20-page bibliography. (PsyA, 1954, #1978)

259. NERVOUS TRANSMISSION
Tasaki, 1.
Charles C. Thomas, Publisher, Springfield, IlL, 1953

This monograph describes studies, primarily by Tasaki
and his associates, on neural transmission with special
reference to the nodes of Ranvier. The experimental evi-
dence presented indicates “that the node of Ranvier of
the nerve fiber is the physiological unit that is capable
of developing the action current.” Chapters are devoted
to saltatory transmission, properties of the nerve fiber
carrying an impulse, the myelin sheath, effect of elec-
trotonous on transmission, the nerve trunk and techniques
of preparing single nerve fibers for study. (PsyA, 1955,
#5381)

260. SIMULATION OF SELF-ORGANIZING
SYSTEMS BY DIGITAL COMPUTER
Farley, B. G. and Clark, W. A,
IRE Transactions on Information Theory, v. ITA4,
pp. 76-84, 1954

The systems examined here consist of randomly inter-
connected nets of idealized neuron-like elements. It is
desired to have the nets learn to respond in specified ways
to different classes of inputs. This is done through use of
a pair of modifying operators which are chosen according
to whether or not the behavior has just been observed
to change in a favorable direction. If the change is con-
sidered favorable, the chosen modifier increases the
potency of those internal connections which have recently
been active. The empirical results show that this kind of
operation, for which the reviewer suggests the term
structural reinforcement, does indeed yield the desired
kind of learning.
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The important feature of such a system is that applica-
tion of the modifier is based solely on the behavior, and
not on detailed examination of what has happened
within the net, so that in principle such a machine could
solve problems in ways not anticipated by the program-
mer. Computations were performed on the high-speed
experimental machine, MTC, of the MIT Lincoln Lab.
in Lexington.

261. NOVOE V UCHENII O MEZHNEIRONNYKH
OTNOSHENIIAKH V MOZGU (NEW
[DEVELOPMENTS] IN THEORY ON
INTERNEURONAL RELATIONSHIPS IN
THE BRAIN)

Dolgo-Saburov, B. A.
Zhurnal Vysshei Nervnoi Deiatelnosti, v. 4, no. 6,
pp. 903-908, 1954

A discussion of new developments in the interneu-
ronal field. (PsyA, 1956, # 3854)

262. CONDUCTION AND TRANSMISSION IN THE
NERVOUS SYSTEM
Crescitelli, F.
Annual Review of Physiology, v. 17, pp. 243-268,
1955

A survey of the literature from June 1953 to June 1954
pertinent to the following major topics: properties of the
resting nerve and muscle fiber, active nerve and muscle
fiber, transmission at junctions and cholinergic systems.

163 references. (PsyA, 1956, #212)

263. A STATISTICAL THEORY OF
MONOSYNAPTIC INPUT-OUTPUT
RELATIONS
Rall, W,

Journal of Cellular and Comparative Physiology,
v. 46, pp. 373411, 1955

A theory is proposed based on the number and dis-
tribution of synaptic knobs over the motoneurons of a
motoneuron pool, and the resulting thresholds of these
motoneurons. The relation between input and output
depends on two parameters only: an average motoneuron
threshold and a standard deviation of the motoneuron
population with respect to excitation. Predictions are
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made and verified on families of input-output curves and
post-tetanic potentiation. A theory of monosynaptic syn-
ergy is defined. (PsyA, 1957, #2185)

264. PROPERTIES OF A MASS OF CELLS
CAPABLE OF REGENERATING PULSES
Beurle, R. L.

Philosophical Transactions of the Royal Society of
London, v. B 240, no. 669, p. 55, 1955

265. I. M. SECHENOYV I EGO ROL V RAZVITII
FIZIOLOGII NERVNOI SISTEMY (I M.
SECHENOV AND HIS ROLE IN THE
DEVELOPMENT OF THE PHYSIOLOGY OF
THE NERVOUS SYSTEM)

Orbeli, L. A.
Zhurnal Vysshei Nervnoi Deiatelnosti, v. 5,
pp. 765-772, 1955

A discussion of Sechenov’s contribution to and role in
the development of neurophysiology. (PsyA, 1958, #2396)

266. ELECTRICAL SIMULATION OF SOME
NERVOUS SYSTEM FUNCTIONAL
ACTIVITIES
Taylor, W. K.

Proceedings of the Third Symposium on
Information Theory, Royal Institution, London,
September 12-16, 1955

In “Information Theory,” Cherry, C., Editor
Academic Press, New York, N. Y., 1956, pp. 314-328

Selected empirical properties of “real” nervous system
structures were simulated with an analogue computer
and non-linear switching elements. The behavior of the
computer nervous system shows many detailed and sys-
tem properties of “real” nervous systems. An electronic
model of associative learning is discussed. (PsyA, 1957,
#4127)

267. LIMITS ON NERVE IMPULSE
TRANSMISSION
Wall, P. D, Lettvin, J. Y., Pitts, W., and
McCulloch, W, S,
IRE Convention Record, v. 4, Part 4, Computers,
Information Theory, Automatic Control,
pp. 128-131, 1956
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268. TESTS ON A CELL ASSEMBLY THEORY OF
THE ACTION OF THE BRAIN, USING A
LARGE DIGITAL COMPUTER
Rochester, N., Holland, J. Haibt, L. H.,
and Duda, W. L.

IRE Transactions on Information Theory, v. IT-2,
no. 3, p. 80, 1956

269. ANALYIS OF REFLEX VARIABILITY IN
TERMS OF PARTIALLY CORRELATED
EXCITABILITY FLUCTUATION IN A
POPULATION OF MOTONEURONS
Rall, W. and Hunt, C. C.

Journal of General Psychology, v. 39,
pp. 397422, 1956

Consideration of a motoneuron population as an array
of units each subject to independent and correlated com-
ponents of excitability fluctuation has indicated the man-
ner in which the two components contribute to variation
in population response. It is clear that correlated fluctua-
tions in excitability of units comprising a population will
be much more effective in causing variation in population
response than will independent fluctuations, providing
the number of units is reasonably large. (PsyA, 1957,
#183)

270. SOME PROPERTIES OF A RANDOMLY
CONNECTED NEURAL NETWORK
Allanson, J. T.
Proceedings of the Third Symposium on
Information Theory, Royal Institution, London,
September 12-16, 1955
In “Information Theory,” Chenry, C., Editor
Academic Press, New York, N. Y., 1956, pp. 303-313

Even with extremely restrictive limitations placed upon
(conceptual) neural elements, the behavior of randomly-
connected networks of these elements is complex. The
network properties are discussed in relation to experi-
mental neurophysiological findings. (PsyA, 1957, #4096)

271. SIMULATING THE BEHAVIOUR OF A
NERVE SYSTEM
Yemel'yanov-Yaroslavskii
October 26, 1956




Moscow University Mathematical Computing
Faculty Seminar, 1956-1957
To be published in Problems of Cybernetics

272. CONTROL UNITS OF THE NERVOUS
SYSTEM
Gurfinkel, V. S.
February 8, 1957
Moscow University Mathematical Computing
Faculty Seminar, 1956-1957
To be published in Problems of Cybernetics

273. RECENT ADVANCES IN RUSSIAN
NEUROPHYSIOLOGY
Liberson, W. T.
Annual Review of Physiology, v. 19, pp. 557-588,
1957

A review of the Russian literature from January 1950
to July 1956 on the following topics: excitability, nerves
and muscles, receptors, spinal cord, cerebral potentials
and conditioning. 140 references. (PsyA, 1958, #2389)

274. NEKOTORYE STRUKTURNYE 1
KHIMICHESKIE IAVLENIIA V
RAZDRAZHAEMOM NEIRONE (SOME
STRUCTURAL AND CHEMICAL PHENOM.
ENA IN THE STIMULATED NEURON)
Liudkovskaia, R. G.

Biofizika, v. 2, pp. 589-601, 1957

Data are adduced to show that the physical and chem-
ical properties as well as the submicroscopic structure of
the substance of the nerve cell and axon are altered dur-
ing their excitation, thereby confirming: (1) the alteration
of protein metabolism in the excited nerve cell; and
(2) the relationship between the ultrastructural and
metabolic processes during excitation. (PsyA, 1958,

#4882)

275. RESPONSE PATTERNS OF CORTICAL
NEURONS
Mountcastle, V., Davies, P., and Berman, A.
Journal of Neurophysiology, v. 20, p. 374, 1957
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276. DIE ERREGUNGSVERTEILUNG IM
ZENTRALNERVENSYSTEM: INSBESONDERE
BEI BEDINGTEN REFLEXEN (THE
DISTRIBUTION OF EXCITATION IN THE
CENTRAL NERVOUS SYSTEM: ESPECIALLY
IN CONDITIONED REFLEXES)

Gottschick, J.
Psychiatre, Neurologie und medizinische
Psychologie, Leipzig, v. 9, pp. 230-238, 1957

The distribution of excitatory centers in the brain is
hypothesized on the basis of known neuro-biologic facts
and on the assumption that discharge readiness of neu-
rones depends on excitatory and inhibitory presynaptic
terminals. This theoretic neurone model could explain
important peculiarities of conditioned reflexes. Russian
summary. (PsyA, 1959, #235)

277. KIBERNETIKA I NEKOTORYE VOPROSY
SOVREMENNOI SISTEMY (CYBERNETICS
AND CERTAIN PROBLEMS OF CONTEM-
PORARY PHYSIOLOGY OF THE NERVOUS
SYSTEM)

Gurevich, B. KH.
Vestnik Akademii Nauk SSSR, v. 24, pp. 3140, 1957

A short treatment of several problems in neurophys-
iology is provided from the cybernetic point of view, and
several analogies are discussed. Pavlovian physiology will
advance as a result of the congenial application of cyber-
netic concepts to it. (PsyA, 1958, #2382)

278. THE PHYSIOLOGY OF NERVE CELLS
Eccles, J. C.
Johns Hopkins Press, Baltimore, Md., 1957

A considerable amplification of the 29th Course of
Lectures on the Herter Foundation at Johns Hopkins
University on the motor neurone and excitatory synaptic
action, inhibitory synaptic action, and pathways and
transmitter substances in the central nervous system.
(PsyA, 1957, #4105)

279. METABOLISM OF THE NERVOUS SYSTEM
Richter, D., Editor
Pergamon Press, New York, N. Y., 1957
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This book is the proceedings of the 2nd International
Neurochemical Symposium. Fifty-five research and re-
view papers on various aspects of neurochemistry are
presented. Among the topics are molecular structure,
cytochemical characteristics of neurons, blood-brain bar-
rier, electrolytes and nervous conduction, in vivo and in
vitro brain metabolism coenzyme influences on metabo-
lism and chemical transmission factors. There are exten-

sive bibliographies and brief discussions of each paper.
(PsyA, 1959, #2689)

280. CENTRAL AND SYNAPTIC TRANSMISSION
IN THE NERVOUS SYSTEM:
PHARMACOLOGICAL ASPECTS
Paton, W. D. M.

Annual Review of Physiology, v. 20, pp. 431470,
1958

The material is organized and reviewed in terms of the
following topics: criteria for chemical transmission across
synapses, distribution of components of possible trans-
mitter mechanisms, release of transmitters, mechanisms
involved in the genesis of bioelectric potentials, pharma-
cological evidence for chemical transmission—cholinergic,
adrenergic transmission, tryptaminergic transmission, sub-
stance P, inhibitor substance of Florey (1), general phys-
iology, effects of certain drugs, blood-brain barriers,
autonomic ganglia, and collateral sprouting. 335 refer-
ences. (PsyA, 1959, #5240)

281. O VOZMOZHNYKH PUTIAKH OBNARU-
ZHENIIA ELEKTRONNOI PROVODIMOSTI
V ELEMENTAKH NERVNOI SISTEMY (ON
POSSIBLE WAYS OF DISPLAYING ELEC.
TRONIC CONDUCTIVITY IN ELEMENTS
OF THE NERVOUS SYSTEM)
Liberman, E. A.
Biofizika, v. 3, pp. 743-745, 1958

A neuronal model, based on semiconductors, is pre-
sented and discussed. In real neurones semiconductor
elements may be fashioned out of protein molecules
which under certain conditions possess the property of
electronic conductivity. (PsyA, 1959, #9472)

282. MACﬁINES AND THE BRAIN
George, F. H.
Science, v. 127, pp. 1269-1274, 1958
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A logical net is the simple geometrical realization of
mathematical logic that has a form that is similar to, and
perhaps can be made identical with, the structure of the
nervous system. Major topic headings are: Logical Nets,
Machines, Development of Nets, The Nervous System,
and Weighting of Events. It is necessary to relate mech-
anisms of the central nervous system (based when pos-
sible on the simplest notions of excitation and inhibition)
to appropriate mathematical functions. The link between
the sort of systems that are actually used by humans and
the machine analogies described are of increasing impor-
tance. (PsyA, 1959, #7164)

283. NOVYE DANNYE O PEREKLIUCHENII V
USLOVNOREFLEKTORNOI DEIATEL’NOSTI
({NEW DATA ON SWITCHING IN CONDI-
TIONED REFLEX ACTIVITY)

Asratian, E. A.
Zhurnal Vysshei Nervnoi Deiatelnosti, v. 8,
pp. 305-312, 1958

Recentresearch is presented on switching in conditioned-
reflex activity—a phenomenon referring to the “possibility
of developing simultaneously two conditioned reflexes of
different kinds to one and the same indifferent signal.
(PsyA, 1959, #5540)

284. INITIATION OF NERVE IMPULSES IN
RECEPTOR AND CENTRAL NEURONS
Bullock, T. H.

Reviews of Modern Physics, v. 31, no. 2,
pp. 504-514, April 1959

The objective of this paper is twofold: to point out
some of the problems which represent the present state
of physiological analysis of some sense organs as detec-
tors and transducers, and to point out a current view of
the complex chain of events between transducing a stim-
ulus and initiating a nerve impulse. It will be argued
that this chain is similar in receptor and central neurons
and that information about either one is relevant to the
other.

285. MECHANISMS OF SYNAPTIC TRANSMISSION
Katz, B.
Reviews of Modern Physics, v. 31, no. 2,
pp- 524-531, April 1959




The propagation of an impulse along a nerve or muscle
fiber is brought about by two coupled processes:
(1) cable transmission, which allows an electric potential
change to spread along a short distance, but with rapid
attenuation, and (2) a boosting mechanism by which the
full signal strength is regenerated at each point. If either
of these processes is interfered with, the signal will be
blocked and will fade out locally. The cable mechanism
depends upon the continuity of the fiber structure, with
a relatively low-resistance core and high-impedance sur-
face layer. During the impulse, sufficient current must be
able to flow forward along the inside of the axon and
outward through the resting membrane to stimulate it.
If one were to close the core with a high-resistant trans-
verse membrane, or to place a low-resistance shunt across
the fiber surface, transmission would be impaired and
probably would fail at that point. The very reason why
thousands of axons packed together within one nerve
bundle can conduct their messages independently, with-
out mutual interference, rests on the absence of structural
continuity, and so of an effective cable connection
between them.

The purpose of this paper is to consider what happens
at “synapses,” the points of contact between one nerve
cell and the next, or between nerve and muscle fiber.
There is no sign of cytoplasmic continuity between the
different cell units. Electron-microscope evidence shows
that the membranes of the synapsing cells are arranged
in close proximity, though in general they do not seem
to fuse or to come into intimate contact. The electron
micrographs, however, do not reveal anything about the
electrical properties of the contacting surfaces; and one
has no means of guessing intuitively whether or not an
effective cable linkage exists across the synapse.

286. NEURAL LIMITATIONS OF VISUAL
EXCITABILITY. I. THE TIME COURSE OF
MONOCULAR LIGHT ADAPTATION
Battersby, W. S. and Wagman, I. H.

Journal of the Optical Society of America, v. 49,
no. 8, pp. 752-759, August 1959

The tests performed are described and changes in
threshold are pointed out. When a rough estimate of the
photochemical contribution to these threshold changes
was subtracted from the raw data, residual threshold
increments were obtained and attributed to neural proc-
esses. On the basis of time course, it is suggested that
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these neural processes involve central as well as periph-
eral factors.

287. SOME FUNCTIONS OF NERVE CELLS IN
TERMS OF AN EQUIVALENT NETWORK
Freygang, W. H., Jr.

Proceedings of the IRE, v. 47, no. 11, pp. 1862-1869,
November 1959

A distributed parameter equivalent network of a nerve
cell is developed. The network is based upon the elec-
trical constants of nervous tissue. Inserted in the network
are electrically and chemically activated generators. Some
experimental evidence is given for the properties of the
network and the generators, as well as for the location
of the generators in the network. The function of the
neurons in the nervous system is discussed in terms of
this network.

288. ACTIVATION: A NEUROPSYCHOLOGICAL
DIMENSION
Malmo, R. B.
Psychological Review, v. 66, no. 6, pp. 367-386,
November 1959

289. STABILITY AND OSCILLATIONS IN A
NEUROLOGICAL SERVOMECHANISM
Stark, L. and Baker, F.
Journal of Neurophysiology, v. 22, pp. 156-164, 1959

290. REPETITIVE DISCHARGE OF NEURONS
Wall, P. D.
Journal of Neurophysiology, v. 22, p. 305, 1959

291. NEURON DOCTRINE AND
ELECTROPHYSIOLOGY
Bullock, T. H.

Science, v. 129, no. 3353, 1959

292. OSCILLATIONS OF A NEUROLOGICAL
SERVOMECHANISM PREDICTED BY THE
NYQUIST STABILITY CRITERION
Stark, L.

“Selected Papers in Biophysics”
Yale University Press, New Haven, Conn., 1959
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293. NEURISTOR STUDIES
Crane, H. D.
July 11, 1960
Stanford University, Electronics Labs.,
Stanford, Calif.
TR 1506-2, Nonr 225(24 ), NR 373 360

Neuristor is the name assigned to a novel class of
hypothesized devices, whose conception was stimulated
by consideration of the following question: Is it possible
to build an electronic computer in an environment in
which good conductors, or “wires,” are not available for
carrying signals? That an arbitrary computer system can
be devised in such an environment is indicated in this
thesis. Active channels for signal transmission are con-
sidered. Alone, they provide full logic facility for system
realization, and interconnection of such channels realize
arbitrarily complex computer systems. No other compo-
nents are required. Active channels suitable for use in
this role are called neuristors.

A neuristor is defined as a device having the form of a
one-dimensional channel along which signals may flow,
the signals taking the form of propagating discharges
having the following properties: (1) threshold stimulabil-
ity, (2) uniform velocity of propagation, (3) attenuation-
less propagation, and (4) refractory period following the
passage of a discharge, after which the neuristor can
again support a discharge.

Both the common chemical fuse and the axon process
(nerve fiber) of a neuron are devices of this class. The
former satisfies all except the last of the listed properties,
but is not “self-healing” after each discharge. However,
the axon process of the neuron exhibits all four proper-
ties. A neuron, which operates on ionic principles, is an
example of neuristor realization in a liquid environment.
It is demonstrated that such properties can be realized
in homogeneously distributed electronic structures as
well. An investigation of the logical power of and the
development of techniques of logic using neuristors are
reported. To develop neuristor networks it is necessary
to specify the allowed modes of interconnection of such
devices. It is indicated that there are basically two types
of junctions—namely, a T junction and an S junction. All
network synthesis is then a “game” on these two (junc-
tion) symbols. The game and logical possibilities are
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studied in considerable detail. It is demonstrated that not
only may all of the conventional logic network properties
be realized with neuristors, but also some properties not
having simple direct analogs. Two properties worth not-
ing, in particular, are: (1) the ability to realize any
nonplanar logic network on a two-dimensional physical
structure, and (2) the ability to obtain controllable prob-
abilistic gating structures with exactly the same basic
neuristor device.

294. THE DIGITAL SIMULATION OF NEURO-
MUSCULAR ORGANISMS
Reiss, R. F.
Behavioral Science, v. 5, no. 4, pp. 343-358,
October 1960

Various neural-like network models are compared and
criticized.

295. ACTIVITY IN NETWORKS OF NEURON-
LIKE ELEMENTS
Farley, B. G. and Clark, W. A,
Massachusetts Institute of Technology, Lincoln
Lab., Lexington
Report

For model construction in neurophysiology, it is neces-
sary to have a knowledge of the dynamic behavior of
structures embodying characteristics suggested by the
anatomy and physiology of nervous tissue, as well as
information as to how the behavior depends on the par-
ticular hypothesis under consideration. This paper re-
ports on the status of a continuing study of these questions
using the Lincoln TX-2 computer to carry out the neces-
sary calculations. The neuron model used incorporates
both analog and all-or-none characteristics and their
interaction includes both spatial and temporal summa-
tion. Calculations have been made with various values
of cell parameters and with different topological connec-
tions. The topology primarily used has been a sheet of
about 1000 cells with connections specified by two-
dimensional probability distributions. Both self-sustained
activity dependent primarily on the network, and decre-
mental activity dependent on both network and input
have been observed.
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Annual Review of Physiology, v. 11,
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Armington, J. C,, and Gray, F. E.
Electroencephalography and Clinical
Neurophysiology, v. 1, p. 25, 1949

THE KAPPA RHYTHM AND PROBLEM
SOLVING BEHAVIOR

Kennedy, J. L., Gottsdanker, R. M.,
Armington, J. C., and Gray, F. E.
Electroencephalography and Clinical
Neurophysiology, v. 1, p. 516, 1949

THE RELATION BETWEEN ELECTRO-
ENCEPHALOGRAPHIC LATENCY TIME OF
BLOCKING OF THE ALPHA RHYTHM AND
THE REACTION TIME TO LIGHT

Stamm, J. S.

American Psychologist, v. 5, p. 254, 1950

AN EXAMINATION OF THE ELECTRICAL
FIELD THEORY OF CEREBRAL
INTEGRATION

Lashley, K. S., Chow, K. L., and Semmes, J.
Psychological Review, v. 58, pp. 123-136, 1951
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309. ELECTRICAL RESPONSES OF THE BRAIN
IN RELATION TO BEHAVIOR
Munday-Castle, A. C.

Proceedings of the South African Psychological
Association, no. 3, pp. 18-19, 1952

310. EVOKED SINGLE CORTICAL ACTIVITY
Amassian, V.
Electroencephalography and Clinical
Neurophysiology, v. 5, p. 415, 1953

311. LEARNING MOTIVATED BY ELECTRICAL
STIMULATION OF THE BRAIN
Delgado, J. M. R., Roberts, W. W., and Miller, N. E.
American Journal of Physiology, v. 179,
pp. 587-593, 1954

Permanent multilead needle electrodes were implanted
within the brains of cats to determine whether the emo-
tional disturbance induced by electrical stimulation of
specific structures could be used to motivate learning.
It was found that a “fear-like” reaction could be elicited
from three regions: (1) superior part of the tectal region
in the neighborhood of the spinothalamic tract, (2) the
lateral nuclear mass of the thalamus, and (3) the infer-
omedial part of the hippocampal gyrus. Stimulation of
other regions of the brain did not elicit the fear-like
reaction. It is concluded “that the fear-like reaction elicited
by stimulation in these regions has all the drive prop-
erties of a true emotion.” (PsyA, 1955, #6837)

312. ELECTRICAL RESPONSES OF THE HUMAN
VISUAL SYSTEM
Burian, H. M.
A.M.A. Archives of Opthalmology, v. 51,
pp- 509-524, 1954

313. MAXIMUM RATES OF FORM PERCEPTION
AND THE ALPHA RHYTHM: AN INVESTIGA-
TION AND TEST OF CURRENT NERVE
NET THEORY
Murphree, O. D.

Journal of Experimental Psychology, v. 48,
pp. 57-61, 1954

Several deductions were made and tested relating to
the time factor involved in the hypothesis of a scanning
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neurological process. “The results show: (1) there is a
significant relation between the alpha rhythm and the
temporal aspect of rapid successive spatial perceptions
... (2) Strong support is indicated for the view that max-
imum rates of form perception, apparent motion, figure-
ground reversals (at appropriate rates), and fusion of
separate spatial elements into simultaneously perceived
composite forms or shapes are mediated by a nerve net
of which the alpha rhythm is an integral part.” (PsyA,
1955, #1999)

314. ELECTROMAGNETIC AND ELECTROSTATIC
FIELDS: A NEGLECTED AREA IN
PHYSIOLOGICAL PSYCHOLOGY
Bingham, W. E,, Jr.

Journal of Psychology, v. 37, pp. 225-231, 1954

The author reviews 16 references on electromagnetic
and electrostatic fields in relation to the nervous system,
and points out several undeveloped areas of potential
significance for psychology. Further knowledge of the
impulse, medical aids, sensory functions, and possible
cerebral mechanisms is needed. (PsyA, 1954, #8370)

315. AN ANALOG CORRELATOR SYSTEM FOR
BRAIN POTENTIALS
Barlow, J. S. and Brown, R. M.
July 14, 1955
Massachusetts Institute of Technology, Research
Lab of Electronics, Cambridge
Technological Report 300

316. ELECTROPHYSIOLOGY OF THE CEREBRAL
CORTEX
Bishop, G. A.
1955
Office of Naval Research Washington, D. C.
Report of Institutional Projects, National Science
Foundation

317. CORRELATES BETWEEN PSYCHOLOGICAL
PROCESSES AND THE ELECTRICITY
ACTIVITY OF THE BRAIN
Jasper, H. H.

Acta Psychologia, v. 11, pp. 162-163, 1955




318. RHINENCEPHALIC ACTIVITY DURING
THOUGHT
Lesse, H., Heath, R. R., Mickle, W. A,
Monroe, R. R., and Miller, W. H.
Journal of Nervous and Mental Disease,
v. 122, pp. 433-440, 1955

Four patients with chronically implanted cortical and
subcortical electrodes furnished an opportunity for explor-
ing the electrical activity of the amygdaloid and rostral
hippocampal regions of the brain. Results showed dis-
tinct and reproducible changes in electrical recordings
that were correlated with spontaneous and interview-
elicited thinking. Theoretical interpretations are sug-
gested. (PsyA, 1957, #171)

319. ELEKTROFIZIOLOGICHESKAIA KHARAK-
TERISTIKA FUNKTSIONALNYKH SVIAZEI
MEZHDU NEIRONAMI SIMMETRICHNYKH
UCHASTKOV KORY POLUSHARII BOLSHOGO
MOZGA (ELECTROPHYSIOLOGICAL CHAR-
ACTERISTICS OF THE FUNCTIONAL
CONNECTIONS BETWEEN THE NEURONES
OF THE SYMMETRICAL PORTIONS OF
THE CEREBRAL CORTEX)

Rabinovich, M. Ia.
Zhurnal Vysshei Nervnoi Deiatelnosti,
v. 3, no. 3, pp. 438448, 1955

Experimental data lead to the conclusion that the
“chief forms of constant signalization, by which the neu-
rones of the symmetrical cortical points are connected
with each other, are connections [which are character-
ized by] spreading local excitation and connections
[which are characterized by] electrotonic action at a dis-
tance. (PsyA, 1957, #2183)

320. ELECTROGRAPHIC STUDIES OF THE
FORMATION OF TEMPORARY CONNECTIONS
IN THE BRAIN
Morrell, F. and Jasper, H. H.
Electroencephalography and Clinical
Neurophysiology, v. 8, pp. 201-215, 1956

Conditioning of the alpha-blocking R and the cortical
R to intermittent photic stimulation to visual, auditory,
and tactual CSs is demonstrated in monkeys. “The local-
ized occipital frequency-specific, repetitive discharge
which, following paired trials, is elicited by a previously
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ineffective stimulus and is subject to differentiation, we
regard as an objective trace in cortical activity of a con-
ditioned temporary connection.” (PsyA, 1957, #177)

321. O DVIZHENII NERVNYKH PROTSESSOV PRI
ZAMYKANII VREMENNOI SVIAZI (ON
LABILITY OF THE NERVOUS PROCESS
WHILE [ESTABLI